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nfllNDEC-ll-DERSC-B 
DESCRIPTION 



1. RBSTRACT 



RH11-RS03 BASIC FUNCTION DIAGNOSTIC 



PPGE 3 



THIS DIAGNOSTIC HILL LET THE OPERATOR SELECT ONE OF TUG MODES OF 
OPERATION. THE OPERATOR NAY SELECT UHICH DRIVE HE UANTS TESTED OR HE 
CAN LET THE PROGRAH SEQUENCE THROUGH ALL THE DRIVES ON THE SYSTEN. 



T« FIRST PART OF 

W^CONT^LER^REGISTERS TO CWIRH 
CONTROLLER IS WORKING CORRECTLY. 




WILL TEST THE DRIVE REGISTERS 
THE PROGRAM WILL ALSO TEST THE 
THAT, FOR THE HOST PART, THE 



THE aCOND PART OF THIS DIAGNOSTIC HILL TEST THE DRIVE IN -MAINTENANCE 
MOOT. 



THE RS03 HAS BEEN DESIGNED WITH BUILT-IH TEST CAPfleiLITIES. 



THIS 



-MAINTENANCE MODE- TEST CAPABILITY ISOLATES T« DIGITAL ELECTRONICS 
ANALOG AND AUOWS iNDEPENDOfT TESTING OF TfC DIGITAL LOGIC. 



FROM T« 
THEREFORE, FAI 
FROM FAILfRES 
SUBASSEMBLY. 



S LOCATED ENTIRaY IN THE LOGIC CAN BE SEPARATED 
ING IN THE ANALOG ELECTRONICS OR THE HEAD/DISK 



1.1 DESIGN PHILOSOPHY 



3Y SEHING BIT 00 IN THE MAINTENANCE REGISTER. T« MAINTENANCE MODE 
LOGIC IS ENABLED. AND THE REMAINING REA0/HRI1t BITS IN TK MAINTENANCE 

TICMRRESPONDING SIGNALS N0W1ALLY 
nSK SUBPSgHBLY. T« READ-ONLY BITS IN THE 
[CT TH| STATES OF MAJOR SlSiALS DURING DRIVE 
„ ^ AND OEARING THE READ/WRITE BITS IN 

lOUENCES AM) SIMULTANEOfiLY MONITORING THE REAO-OftY 

BITS. IT IS ^O^IBLE TO VERIFY TIC OPERATION OF ALL OF THE DRIVE'S 
LOGI6. THIS INCLUOCTAa DRIVE TIMING AS UaL AS THE LOGIC ASSOCIATED 
WITH READING AND WRITING DATA. 



^ ^BesOb^ti 
^icInItinc from^ 
maintenance register 
"Iratiow. by r 

'TERMINED SEOUEI 




—CAUTION— 

A THOROUGH UNDERSTANDING OF THE RS03 LOGIC IS 
REQUIRED TO UTILIZE THIS DIAGNOSTIC EFFECTIVELY. 

DESCRIPTIONS OF THE DRIVE LOGIC. 



2. REQUIREMENTS 



2.1 EQUIPMENT 



EOl 
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PDP-11 uim A niNinun of bk or hehory and an rhii controller urn a 



156 PQP-U "If 

157 RS03 DISK. 
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159 DESCRIPTION 
IbO 

ite 2.3 PRELlHINftRY PROGRftMS 

lb3 

IbM NONE 
IbS 

its 3. LOPDING PROCEDURE 

'bS 

170 USE STftNDflRD PROCEDURE FOR ABS TAPES. 

171 

172 

173 

17M 4. STARTING PROCEDURE 

175 

17b 

178 H.l CONTR . SWITCH SETTINGS 

180 SEE SECTION 5 (ALL OOUN FOR WORST CASE TESTING) 

IBl 

182 

183 

IBS M.2 STARTING ADDRESSES 

IBS 

18b 

4.3 PROGRfW AND/OR OPERATOR ACTION 

110 LOM) PROGRAM INTO fCHORY USING ABS LOADER, 
ila STARTING ADDRESSES 

lis 1. STARTING ADDRESS 200 

1% A. SET SWITCHES (SEE SECTION 5) 

iqe B. PRESS START 
I qq 

200 C. THE PROGRAH UILL TYPE: 

202 TEST PLL DRIVES' (Y OR N) 

io4 D. IF THE OPERATOR TYPES "r THE PROGRAM HILL TEST ALL 

205 RS03 DRIVES ON THE SYSTEM 

20b 

207 E. IF THE OPERATOR TYPES "N" THE PROGRAM HILL TYPE 
208 

20«3 TYPE UNIT • 

111 THE PROGRAM HILL ONLY TEST THAT DRIVE. THE PROGRAM 
212 MILL THEN TYPE: 

213 



GOl 
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215 BE ON - CHECK - THEN HIT CONT" 
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217 DESCRIPTION 

216 

lid THE OPERflTOR SHOULD CHECK THESE LIGHTS TO flAKE SURE 

221 THAT THEY ARE ALL ON - THEN HIT CONTINUE. THE PROGRAM 

UILL THEN START TESTING THE UNIT THAT MAS SELECTED. 

2. STARTING ADDRESS 220 

A. SET SWITCHES (SEE SECTION 5) 

B. PRESS START 

C. THE PROGRAN UILL THEN TEST ALL RS03 DRIVES ON THE 
SYSTEM. 

5. OPERATIONAL SUITCH SETTINGS 

SUITCH SETTINGS ARE: 

SU<15> = 1 HALT ON ERROR 

SM<14> s 1 LOOP ON TEST 

SM<13> r 1 INHIBIT TYPEOUTS 

SU<12> = 1 TYPEOUT ALL ERRORS IN DATA COMPARE ROUTINE 

SU<11> = 1 RUN MAINTENANCE NODE VERIFY TEST 

g&fcsa^ 



0 BBJ. ON PASS COMPLETE 

2% 5U<09> = 1 LOOP ON ERROR 

2S7 SW<08> = 1 LOOP Oti TEST IN SH<7:0> 

2Me 

2S0 

2S1 5.1 SUBROUTINE ABSTRACTS 

252 

253 THIS PROGRAM USES TRAP INSTRUCTIONS TO EXECUTE CLOCKING AND REGISTER 

254 CHECKING. THE TRAP INSTRUCTIONS THAT iC USED, ARE LISTED BELOU UITH A 

255 BREIF DESCRIPTION OF UHAT EACH ONE DOCS. 
25b 

257 
256 

259 5.1.1 CLRDK 

2b0 

?f>l TRAPS TO A TAG CALLED ".CLRDK". THIS ROUTINE CLEARS ALL REGISTERS BY 

2b2 SETTING THE "CLEAR BIT" IN RSCS2. (N0VI4Q.8RHCS2) THE NUMBER OF THE 

2b3 UNIT UNDER TEST IS THEN RELOADED INTO RSCS2 AnD THE PROGRAM RETURNS TO 

2b4 THE NEXT INSTRUCTION FOLLOWING THE CLRDK INSTRUCTION. 

2b5 

2bb 

2fc7 

2b6 5.1.2 MROMD 

2b9 

270 TRAPS TO A TAG CALLED ".MRDMD". THIS ROUTINE PUTS THE DRIVE INTO 

271 MAINTENANCE MODE BY LOADING iOOOOQl INTO RSMR AND THEN RETURNS TO THE 



101 

flCYU i 

272 NEXT INSTRUCTION FOLLOWING THE HRDMD INSTRUCTION. 
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£73 

27M 

275 

£76, 

£77 

£78 

£7<5 

£90 

£81 

£92 

£83 

£8S 

£85 

£9& 

£87 

£88 

28S 

280 

2<31 

2S2 

£S3 

£*3H 

£% 

£% 

£<37 

298 

£9S 

300 

301 

302 

303 

30M 

305 

30& 

307 

308 

309 

310 

311 

312 

313 

314 

315 

316 

317 

31B 

319 

323 

321 

322 

323 

32M 

325 

326 

327 

328 
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DESCRIPTION 

5.1,3 MRINT 

TRfiPS TO ft TftG CftLLED ".MRINT". CLOCKS THE MfllNTENftNCE REGISTER TWICE 

UITH AN 11 fthO ft 1 ftND RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE 

MRINT INSTRUCTION. 



5.1.4 fIRIND 

TRftPS TO ft TAG CALLED 
MAINTENANCE REGISTER 
THE MRIND INSTRUCTION. 



".MRINO". CLOCKS AN INDEX PULSE INTO THE 
THEN RETURNS TO THE NEXT INSTRUCTION FOLLOWING 



5.1.5 MRCLK 

TRAPS TO ft TAG CALLED ".MRCLK". CLOCKS THE MAINTENANCE REGISTER WITH 
AN 11 AND A 1. UPDATES THE CLOCK COUNTER. AND THEN RETURNS TO TfE NEXT 
INSTRUCTION f6lL0WING THE MRCLK INSTRUCTION. 



S.l.b HRCK 

TRftPS TO A TAG CALLED ".MRCK". THIS ROUTINE OCCKS THE_ MAINTENANCE 



ifsrb? Dols^Nb 



INSTRUCTION FOaOWING TH| 



ING THE MRCK INSTRUCTICH. IF 1\€ 
^. THE PROGRAH RSTURfC TO THE 
CbmCl VALUE AND PRINTS OUT THE 



eSwR. 'if THE MftINTENAI«E'f«^ IS CORRECT. THE PROGRAM RETURNS TO 
THE INSTRUCTION FOLLOWING THE "HLT" INSTRUCTION. 



5.1.7 DSCK 

TRAPS TO A TAG CALLED ".DSCK". THIS ROUTINE CHECKS THE 
REGISTER AND WORKS THE SAME WAY AS THE MRCK ROUTINE. 



DRIVE STATUS 



5.1.8 xeiT 

TRAPS TO A TAG CALLED ".XBIT". THIS ROUTINE GETS 0{€ DATA BIT THAT IS 
C^NTLY BEING WRITTEN FfiOM THE DATA BUFfIrIn C0J€ AND STORESIT IN 
A LOCATION CALLED t¥MXi. THE PREVIOUS CONTENTS OF NOWOO ISJTOREO, IN 



.ASTOO. THIS INFORMATION IS 
)ETERMINE THE CORRECT STATE OF 



DE 

WRITING. THIS ROUTINE MAKE! 
WRITES 18 BIT WORDS) EQUAL ZERi 



USED BY THE CLKDl AND CLKDC ROUTINES TO 
THE MMDB (BIT 12) BIT IN RSHR WHEN 
BITS lb AND 17 OF EACH DATA WQRQ (RS03 
- - PROGRAM RETr ' " 



THE 



INSTRUCTION FOLLOWING THE XBIT INSTRUCTION. 



RAM RETURNS TO THE NEXT 



KOI 



i>5 
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332 

333 5.1.9 CLKOl AND CLKOO 
334 

335 TRAPS TO LOCATIONS ".CLKDl" AND ".CLKDQ-. THESE TWO ROUTINES USETHE 

Sg DATA BITS RECEIVED FROM THE XBIT ROUTINE TO DETERMINE THE CORRECT 

337 STATE OF NHOB (BIT 12) IN RSWR HHEN URITING. THESE ROUTINES ALSO 

338 CALCULATE THE CORRECT STATES OF THE CRCH. SB. AND LSR BITS IN RSMR AND 
33S DOES A COMPARE FOR THE CORRECT ANSWER. tF tHE MAINTENANCE REGISTER 
3MC DOES NOT COMPARE, THE PROGRAM RETURNS TO THE "HLT" INSTRUCTION 

351 FOaOHING THE TRAP AND TYPES OUT THE ERROR. IF THE MAINTENANCE 

352 REGISTER MAS CORRECT, THE PROGRAM RETURNS TO THE NEXT INSTRUCTION 
343 FOLLOWING THE "HLT." 

344 
345 
3% 

347 5.1.10 RBIT 
348 

350 TRAPS TO A TAG CALLED ".RBIT". THIS ROUTINE GETS THE ONE DATA BIT 

351 THAT ARE CURRENTLY BEING "READ" FROM THE DISK FROM THE INBUF DATA 

TABLE IN CORE AND STORES THAT BIT IN A LOCATION CALLED NOUOO. THE 
^OGRAM " ~"' 



353 PROGRAM THEN RETURNS TO THE NEXT INSTRUCTION FOUOUING RBIT 

354 INSTRUCTION. 
355 

35b 

357 

358 5.1.11 CLKRl AND CLKRO 

360 TRAPS TO LOCATIONS ".CLKRl" AND -.aKWT. THESE TUO ROUTINES USING 

381 THE DATA BITS RECRIVQ) FROM THE R8IT ROUTINE ^T AND CLEAR T^C MROB 

3b2 (BIT 2) BIT IN RSMR IN THE PROP» SEQUEN^ ^mETONDING TO THE DATA 

3b3 PATTERN WHICH IS BEING -REAO**. THES ROUTIfCS ALSO CALCULATE THE 

3b4 CORRECT STATES OF THE CRCU AND SB BITS IN RSHR AND DOES A CTMPAg FOR 

PROGSS''lETUwi"fo* TH^^-ISS-'^WTSSr^'^OLLoSf^^ 



3b7 OUT THE ERROR. IF THE MAINTENANCE REGISTER WAS CORRECT, THE PROGRAM 

3b8 RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE HLT. 

3b9 
370 
371 

372 5.1.12 HCLKl 

374 TRAPS TO A TAG CALLED ".MCLKl". THIS ROUTINE CLOCKS THE MAINTENANCE 

375 REGISTER BY MOVING A 11 INTO RSMR. UPDATES THE CLOCK COUNTER AND THEN 
37E, RETURNS TO THE NEXT INSTRUCTION FOLLOWING THE HCLKl INSTRUCTION. 

377 
378 

380 5.1.13 MaKO 

381 

382 TRAPS TO A TAG CALLED -.HCLKO". THIS ROUTINE CLOCKS THE MAINTENANCE 

383 REGISTER BY MOVING A 1 INTO RSMR. RETURNS TO THE NEXT INSTRUCTION 

384 FOLLOWING THE HCLKO INSTRUCTION. 



LOl 
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38(> DESCRIPTION 
307 
388 

38S 5.1.14 nCLKB 

3% 

391 TRAPS TO A TAG CALLED ".MCLKB". CLOCKS THE MAINTENANCE REGISTER WITH 

352 A 1 AND A a. UPDATES THE CLOCK COUNTER. AND THEN RETURNS TO THE NEXT 

353 INSTRUCTION FOLLOUING THE NCLKB INSTRUCTION. 
394 

395 

5.1.15 SCOPE 

399 THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE INSTRUCTION 

400 SECTION. IT RECORDS THE STARTING ADDRESS OF EACH SUBTEST AS IT IS 

401 BEING ENTERED IN LOCATION "LAD". IF A SCOPE LOOP IS REQUESTED. THE 

402 CURRENT SUBTEST WILL BE LOOPED UPON. THE CONTENTS OF LAD MAY Bfe USED 

403 TO DETERMINE THE LAST SUBTEST SUCCESSFULLY COMPLETED. 
404 

405 
406 

407 5.1.16 HLT 

408 

409 THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1). TO INHIBIT 

410 TYPEOUTS, PUT SW<13> ON A 1. 
411 

412 
413 

414 5.1.17 TRAPCATCHER 

415 

41b A -.+2- - "HALT- SEQUENCE IS REPEATED FROM 0 - 77b TO CATCH AMY 

417 UNEXPECTED TRAPS. THUS ANY UNEXPECTED TRAPS OR INTERUPTS WILL HALT AT 

418 THE VECTOR ♦ 2. 
419 

420 
421 

422 b. ERRORS 

423 

424 

425 

42b b.l ERROR PRINTOUT 

427 

426 THE FORMAT IS AS FOUOUS: 

429 

430 ADR CSl = CS2 = ER = 

431 GOOD = BAD = 

432 

433 WHERE: 
434 

435 CS1.CS2,ER ETC. = RHU/RS03 REGISTERS. 

43b G006 ^ EXPECTED DATA. 

437 BAD - DATA RECEIVED. 

•JS TO FIND THE FAILING TEST, LOOK AT THE LISTING ABOVE THE ADDRESS TYPED. 



MOl 
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4M1 DESCRIPTION 



4H2 
4M3 



6.2 ERROR RECOVERY 
RESTART AT 200 OR AT 220 

7. RESTRICTIONS 
NONE 

8. niSCELLANEOUS 



%0 8.1 EXECUTION TINE 

%1 



A BELL UIU RING WITHIN ONE AND A HALF NINUTES UITH ALL SWITCHES DOWN. 



M6H 
%S 

%^ 8.2 STACK POINTER 

%e STACK IS INITALLY SET TO 500 

H71 

•4^ ^- TEST DESCRIPTION 
H73 

H7H 1. TEST FOR ONLINE DRIVES 
H75 

H76 SET ERROR BITS IN RSER. THIS CAUSES ATTENTION SUNNARY BITS 

H77 TO SET IN RSAS. DO FOR ALL DRIVES. RSAS HAS NOT YET BEEN 

478 TESTED. SO IN THE CASE OF NO BITS IN RSAS SETTING. DRIVE 0 

47S IS TESTED. 
480 

]1 2. RESET TEST FOR REGISTERS 

SET ALL R/U BITS IN RSCSl, RSCS2. RSBA. RSDA, RSER. RSUC. 

484 RSOB. AND RSNR. 00 A RESET AND T^ST ALL R/U Bits TO B^ 

485 CLEANED. 

^ 3. SET AND CLEAR ALL REGISTERS 

499 SIT ALL R/H JITS IN R5CS1. RSCSg, RSBA. RSDA. RSER, RSWC. 

SET ALTERNATE &ITS flf© CHECK TO NAKt 



450 RSDB AND RSNR AND TEST. 

441 SURE BITS ARE NOT TIED TOGETHER. NOU SET ALL BITS AND CLEAR 

4^ THEN TO HAKE SURE ALL CAN BE CLEARED ONCE SET. 

-fS4 4. TEST "CLEAR BIT" IN RSCS2 
4% 



NOl 
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H% bET fiLL R/W BITS IN RSCSl, RSCS2, RSBfl. RSDfl. RSER. RSUC 

W RSOB, AND RSMR. SET CLEAR BIT IN RSC62. NOlJl TEST All R/U 
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BOS 



H 



500 



50b 

507 
506 
509 
510 
SU 

51H 
515 
516 

Si? 

518 
51S 
520 
521 
5S 
523 
52M 



527 
528 
52S 
530 
531 
532 



535 
53b 
537 
538 
539 
540 
5H1 
5M2 
5M3 
5MH 
5H5 
5% 
5H7 

546 
549 
550 
551 
552 
553 
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OESOaPTION 

BITS FOR 0 IN AU T« ABOVE REGISTERS. 

5. LOAD RSOB UITH ALL OtCS ATC AU ZEROS 

LOAD RSOe UITH A UQRO OF ZEROSANO A UORO OF ONES. UAIT FOP 
WS^ AHDroBTcJCCK OUTPUT OF SILO, IF OR DID NOT SET 
ERROR HESSfMSE APPEARS. 

b. TEST PROGRAM INTERRUPT 

TIC PROGRAN FORCES A INTERRUPT BY NOVING A 300 INTO RSCSl. 

7. HAINTENANCE TlfllNC TEST 

NG TEST ON THE 1^ DISK IS A SINGLE-STEPPED 

NAINTDIRICE REGISTER. 
-OlSK CLpor PULSES t6 
" SJTIRE -TINING 
SCTOR COUNTER. 




^ ^ON 



ETC. 



-PUT DRIVE INTI 
I 




RESYNC PERIOD. 



CLOCK OPERATION TO CHECK FOR b4 
REGISTER SHOULD NOU POINT TO THE CURRENT 
TO aOCK THROUGH QU, THE jECTORS TO C»€CK 



8. SECTOR FRACTION TEST 

OOCK THROUGH AN B(im TRACK IN NAINTENANCE NODE kMILE 

ci€^imfM -rmmm operation of the look-a»cad register 

Arc THE SECTOR nlACTlON COUNTER. 

-initialise DRIVE AND STEP THROUGH RESYNC AREA. 

AREA WC SECTOR DATA ARLA 
ON. 

TIC CORRECT NUHBER OF 




WHEN THE LAS 
IS EOiSi Tl 
MNDLE END 0( 

CLEAR THE FRACTfbN" ilfS" IF ANOTHER WORD IS aOO^ RSLfl 



CTOR AND FRACTION 
THIS TRACK — 
REGISTER UlLi. 



COS 

lACYll 2 

55H SHOULD INOICftTE 7700 ON ftNOTHER flAlNTENflNCE CLOCK, 
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".CRIPTlOr 



DESCfilPTlQN 
5S8 

5SS S. DISK ILLEGAL FUNCTION TEST 



Sbl TEST ILLEGAL FUNCTION (ILF) IN f^. SETC AN ILLEGAL 

5b4 IS THEN SET. A QCCK IS THEN MADE FOR "ATA- ATC "ERR" TO K 

5b5 SET IN MlORiyE ^US feciSTER (RSOS) AND "iLF" IN tJC 

ibb DRIVE EmOR REGISTOt (1^). Aa ILLEGAL FUNCTION COOES ARE 

5(>7 CHECKED. 

56? 10. TEST THE DRIVE NO-OP COOES 1 AND 21 

571 THIS IS TESTED WITH AND UITHQUT ERRORS BEING SET TO PROVE 

572 THAT IT DOCSN^T CMNGE ANYTHING. 

Itm 11. DRIVE SEARCH TEST 1 

1^ A DRIVE SEARCH FUNCTION IS GIVEN TO THE DRIVE FOR SECTOR 3. 

577 (SECTOR m. IF SCTOR INTERLEAVING IS ENABLED) T)€ 

578 pglTIONING \h PRQGR^ BIT (PIP) AM) T»C DRIVE R^ BIT 
57S (DRY; IN TtCORIVEfTATUS REGISTER (RSK) ME CHECKED. THE 



13. REGISTER MODIFICATION REFUSED TEST 



580 ADDRESS COiriSHUT (AC) IS ALSO CHECKED. 

Me 12. DRIVE SEARCH TEST 2 

583 

SBH THIS TEST_ INITIALIZES A DRIVE SEARCH FUNCTION FOR SECTOR 0 

585 UHEN THE QRIVE IS PrENTLY AT T»C0|SIRE0 SECTOR, THE SEARCH 

58b FUNCTION SOLD NOTKJOHPLnm UNTIL T»C ORl(fE HAKES A 

587 COtPLETE REVOLUTION AlO CAChS TtC BEGINNING OF T»C DESIRED 

588 SECTOR. 
589 

1? 

S<32 RHR IN TIC DRIVE OROR REGISTER (RSER) SHOULD SET BY TRYING 

5^ TO NQOIFY 0N| VTmi. DRIVE REGISTERS UHILE T»€ DRIVE IS 

594 BUSY DURING A MIVE SEAMSi FUNCTION. 

595 

5% 1. 
597 2. 
596 3. 
599 

bOO TEST THAT RNR DOES NOT SET UHEN HOOIFYING THE ATTENTION 

bOl SUNHARY REGISTER (RSAS). 

b02 

b03 14. DRIVE SELECT TEST 

bOH 
bOS 
bOb 



EOS 



*^fiI^C€C-ll-0ERSC-8 RS:i-R£C3 flfllNTENflWCE HOOE OlflCWOSTIC flflCYH 27(732 ) 0M-0CT-7b 12:56 P«CE 
OERSCS.PII 

&12 IS. miNTENANCE MITE TEST 
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bl3 nfilNDEC'll-OERSC-B RH11-RS03 BPSIC FUNCTION DIAGNOSTIC PAGE 12 

blH DESCRIPTION 

bl5 

bib 

bl7 THIS IS AN RS03 DISK HAINTENANCE MODE (SINGLE-STEPPEO) 5ECT0P 

bl8 WRITE TEST. UE ARE TESTING ThI COMPLETE DATA PATh FDA A DATA 

I A TRANSFER TO T« DISK. MILLER ENCODED DATA TO BOTH SURFACES 

bk IS CHECKED ALONG WITH CORRECT GENERATION OF THE CRC «ORD AT 

BT THE mOF THE SECTOR. INDEX PULSES. RESYNC, TIMING 

PREAMBLE, AND SECTOR PULSES ARE ALSO CHECKED. 



bis lb. MAINTENANCE READ TEST 

b2S 



THIS IS AN RS03 DISK MAINTENANCE MODE (SINGLE-STEPPED) 5ECTCR 
READ TEST. UE ARE TESTING THE COMPLETE DATA PATH FROM Tf€ 
DISK DECODING LOGIC TO CORE MEMORY. (THE PHASE LOCK LOOP IS 



bp NOT TESTED IN MAINTENANCE MODE 

^ i7. MAINTENANCE MODE DATA HRITE CHECK TEST 

b^ A OfC SECTOR TRANSFER IS DONE WITH A HRITE CHECK FUNCTION. 

b3S UITHIN THE RS03. A URITE CHECK FUNCTION IS IDENTICAL TO A 

b35 RlAO function. 

b37 IB. MAINTENANCE HOOE CRC TEST 1 (NO DCK ERRORS) 

las IHE.^_51§K J§^§^UP^fi|9D_(IN_3AINT^^ . MODE^ ^ 



bMI3 SECTCinOF A SKClALLY CREATO DATA PATTEFW IWCH LEAVES ONLY 

bMi ONE BIT SET IN REGISTER PRIOR TO OCCKING T« CRC 



b42 MORD. THE CQR»»OieiNC CRC yORD IS THEN "REAO^, REaJLTING 

b43 IN NO DCK ERRORTtoE DATA PATTOiN IS THEN M06IFIED (BY 

L,UL. 

bS7 19. NAINTENRNCE woe CRC test 2 (CAUSE DCK ERRORS) 

r 'jn 

64S THIS TEST IS SIMILAR TO CRC TEST 1 EXCEPT THAT THE DATA 

bSO PATTERN B^ MODIFIED TO LEAVE A SINGLE BIT SET IN THE 

^ CRC ^IS^ frtg BOTH DATA ATC CRC UORDS HAVE BEEN "^AQ-. 

THIS Cfl^ A QCK ERROR. THE READ SEQUENCE IS REPEATED lb 

b53 TI«S ToflST THATEACH BIT IN THE CRC REGISTER CAN CAUSE A 

DCK ERROR. 

bll 20. IGNORE FUNCTION TEST 

bis PUT THE DISK IN MAINTENANCE MODE AND SET ERROR CONDITIONS IN 

bis THE DRIVE ERROR REGISTER (RSER). TRY TO START A ^ 

blo tSnSFER? ThTwIiT in RSCSl SHOULD NOT SET. MISSED 



fafcl tS^'ERtoI (MXF)"SH0UL0 SET IN R5CS2 WHICH IN TURN SHOULD 

Lb2 CAUSE -TRE- AND "SC* TO SET IN RSCSl. 

bbM 21. INVALID ADDRESS TEST 

bS FLOAT A 1 THROUGH THE FOUR SPARE AOOREM BITS^IK^ I« DISK 

b67 ADDRESS REGISTER (RSOA). THIS SHOULD CAUSE "I AE" TOSET IN 

ble THEERROR REGISTER (RSER) WHEN A €a0 FUNCTION IS LOADED INTO 



G02 

gINg|C-ll-OeRSC-B RS11-RS03 fWINTENWC iOOE DIAGNOSTIC MACYil 27(732) 0H-0CT-7fe 12:5b PAGE 20 



bM KSCSl UHICH IN TURN SHOULD CAUSE ATTENTION TO SET IN THE 

bTO DRIVE STATUS REGISTER (RSDS) AND "TRE" AND "SC" TO SET IN THE 



H02 
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671 f1fiirOEC-U-0ERSC-B RHU-RS03 BASIC FUNCTION DIAGNOSTIC PAGE 13 

b72 DESCRIPTION 



&7 
fcTM 

bTS CONTROL REGISTER (RSCSl). 
67S 

h7? 22. DISK OPERATION INCOMPLETE (OPI) ERROR TEST 
bTB 

bTS PUT DISK IN HAINTENANCE NODE AND START A READ COnmANO. THEN 

bSO ISSUE THREE DISK "INDEX" PULSES TO SIMULATE A COMPLETE 

bSl ROTATION OTTHIS DISK SURFACE. THE THIRD INDEX PULSE SHOULD 

t»3? CAUSE OPERATION INCOMPLETE (OPI) TO SET IN THE DRIVE ERROR 

b83 REGISTER (RSER) AfC "ATA" AND "ERR" IN THE DRIVE STATUS 

bSM REGISTER (RSOS). 

bBS 

beb 

b87 

bSe 23. PARITY ERROR TEST 

bes 

b* SET "PAT" BIT IN RSCS2. WRITE A DRIVE REGISTER. "PAR" 

bSl SHOULD SET IN THE DRIVE ERROR REGISTER (RSER) UHICH SHOULD 

b% CAUSE "ATA" TO SET IN RSAS AND 'SO' TO SET IN RSCSl. 

bis 24. MAINTENANCE MODE INTERRUPT TEST 

b% IN THIS TEST T>C INTERRUPT ENABIE (IS^) BIT IS SET, A TUO 

b97 SECTOR HRITE COMMAND IS GIVEN. AN "RMR* ERROR IS THEN CAUSED 

b<« WILE THE FIRST SECTOR IS BEING WRITTEN. 1*CN Tl€ FUNCTION 

b9S IS COMPLETED, THE DRIVE SHOULD INTERRUPT. 

701 2S. DISK ADDRESS OVERaOU (ACE) TEST 
702 

703 SET UP TO TRANSFER 2 SECTORS TO THE DISK. STARTING AT TRACK 

704 77 SECTOR 77 TO CAUSE A DISK AD0RES§ OVERFLOW CONDITION. 

705 ALSO CHECK LAST BLOCK TRANSFER (LBT) BIT TO SET IN THE RSDS 
70b REGISTER. 

708 2b. MAINTENANCE VERIFY TEST 



710 _ _ ^ 

711 REGISTER FOR IT WIU ACTUALLY HRITE DATA ONTO THE DISK. IT 



710 THIS TEST HILL ONLY RUN IF SWITCH 11 IS SET IN THE "SWITCH 

:^::5T|R- for it wia : " ": ~z ::: 

712 Wla write one track OF Aa ONES. THE DRIVE IS THEN PLACED 



713 IN MAINTENANCE MODE AND IT WILL THEN WRITE ONE SECTOR OF THE 

714 SATC TRACK UITHAkL ZEROS. ThTdRIVE IS THEN TAKEN OUT OF 

715 "MAINTENANCE NOOT AND THE TRACK IS THEN READ. THE TRACK 



71b SHOULD CONTAIN ALL ONES. 

717 •/ 

718 .TITLE MfilNDEC-ll-DCRSC-B RS11-RS03 MAINTENANCE MODE DIAGNOSTIC 

719 jCOPYRIGHT 1974, 1975, 197S DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 

720 PROGRAM BY STAAlEY AARACKIEWICZ 
721 

722 

723 ; SWITCH USE 

724 

725 100000 SWISS 100000 ;HALT ON ERROR 
72b 040000 SH14S 40000 ;LOOP ON TEST 
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'«iNoec-ii-oeRSc-8 

OERSCB.PH 



RSiJ-RSC3 lAINTENflNCE MODE DIAGNOSTIC fIftCYll 27(732) 04-0CT-7t, 12:5b PftGE 22 



r27 

728 
72<3 
7X 
•^31 
732 
733 
734 
73S 
73b 
737 
738 
73S 
7H0 

^1 
7M2 

7H3 

744 

745 



020C00 
010000 
004000 
002000 

001000 
000400 

oooooc 

000200 
00020C 000137 000232 



SU13= 
Ski 2= 
SU11= 
SUIQ: 

SW9= 
5U8= 
0 

200 
JMP 



000220 .= 220 

Q002£0 052767 000100 000720 BIS 

00022b 000137 001£3b BEGIN2. IMP 

000232 0427b7 000100 OOCOb BEGINl: BIC 
000240 000772 BR 



20000 
10000 
4000 
2000 

1000 
400 



StBEGINl 



•BITb,FLAG3 
atBEGtN 

l6ITb.FLflG3 
BEGIN2 



INHIBIT ERROR TYPEOUTS 

TYPEOUT ALL ERRORS IN DPTfl CONPPRE ROUTINE 

RUN MAINTENANCE NODE '/ERIFY TEST 

0 - BaL ON PASS COnPLETE 

1 - BELL ON ERROR 
LOOP ON ERROR 

LOOP ON TEST IN SH<7:0> 
TRAP CATCHER FROH 0 - 77b 



;TEST ALL DRIVES 

; CLEAR NULTI DRIVE FLAG 



MftirCEC-ll-DERSC-S 

oeRsce.Pii 



RSil-RS03 riAINTENANCE flOOE DIAGNOSTIC 



JOS 

riACYU 27(732) 
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758 
7S«3 
7M 
761 

7bS 
7hb 
7h7 
7h8 

7&g 

770 
771 
772 
773 
77H 
775 
77t> 
777 
778 

780 



ooonoi 

04000 
777 




000001 



OOOOOM 




OOOCDi 



000010 
000020 
000040 
000100 
000200 
000400 
001000 
002000 
004000 
giOOQQ 
020000 
340000 
100000 
000001 
OOCKMX) 



C000= 
BAD: 





1 


HLTr 


EfiT 


Sis 


177775 
PS 


SUR= 


177570 


DISPLAY 
BELL= 


sSUR 
7 


R0= 


XO 


Rl= 


'/.I 


R2= 


X2 


R3= 


y.2 


R4= 


y.H 




y.s 


SP= 


y.b 


PC= 


y.7 


BITO= 


1 




2 


BIT2= 


4 


8IT3= 


10 


BIT4= 


20 


BIT5= 


40 


BITb= 


100 


BIT7i 


200 


BITB= 


400 


8IT9= 


1000 


BIT10= 


2000 


8IT11= 


4000 


BIT12= 


10000 


BIT13S 




BIT14S 


4oS^ 


BIT15= 


100000 


•/.I 




•/.o 





INITALIZE FOR NEWTST 

SET HLT TO EfIT FOR ERROR TYPEOUTS 

pr8SIII8S llATiii uord 

SUITCH REGISTER 
SPLAY REGISTER 
LL 

DEFINE REGISTERS 



RO 
Rl 

R2 
R3 
R4 
R5 

Rb - STACK POINTER 
R7 - PROGRAM COUNTER 
BIT EQUATES 



.-FOR GOOD DATA 
;FOR BAD DATA 



K02 



NfllNOEC-li-OERSC-B 
0CTSC8.P11 
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781 
782 

783 001000 

m mm 

78b 001010 

m mm 

78S 00101b 

7S0 001020 
7«J1 

7S3 
7SM 
7« 

7% OQllOO 

797 001102 

7% 001104 

799 OOllQb 

800 001110 

801 001112 

802 001114 

803 OOlUb 

Siii 

80^1 001 124 

807 0Q112b 

BOB 001130 

809 001132 

§!? SSiiS 

812 001140 

813 001142 
014 



001000 
000000 



1 1 1 1 1 1 
1 1 1 1 1 1 



m 

1775b4 
17756b 

001100 



OCOOOO 




00020E> 

172043 
172045 



.= lUOO 
ICNT: 0 

isr= 8.0 

LAD: 0 

mR\ {oGo 

TPS: 177564 
TPB: 177566 

.s 1100 

;DISK I/O REGISTERS 



RSCSl: 
RSCS2: 

RS8A: 
RSDA: 
RSOS: 
RSER: 
RSAS: 



RSHR: 
RSOT: 
RSVEC: 
RSVCPS: 
RSCSIB: 
RSCS2B: 
RSUCB: 
RSBAB: 



172040 
172050 

1^4 
172046 

i72056 

1720O 

172064 

172066 

204 

206 

172041 

172051 

172043 

172045 



LH = ITERATION COUNT ;RH = TEST NO. 

I^^SSs COUNT 
LOOP ADDRESS FOR SCOPE 

OUTPUT STATUS REGISTER 
OUTPUT BUFFER 




DISK CONTROL + 
DISK CONTROL 4 



STATUS REGISTER 
STATUS REGISTER 



REGISTER 

(DESIRED ADDRESS) 



AHENTION SUNHARY 

B$F& REGISTER 
NAINTENANCE REGISTER 

INTERRUPT PRIG. VECTOR 

FOR CS2 
ODD BYTE ADO FOR CU 
ODD BYTE ADD FOR BA 
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"iHl^C-ll-OeRSC-B 
OERSCB.PH 



815 
BIB 

an 
aao 

821 
822 
823 
82M 

a2S 

82& 
827 
828 
829 
830 
831 
832 
833 
834 
835 
83b 
837 
836 
83S 
8H0 



841 

IS 
844 
845 
846 
847 

QUO 

849 
850 
851 
852 
853 
85M 
855 
SSb 



000001 
000002 
DOOOOS 

goooig 

000020 
000040 

ooolog 

googgo 
000204 
000210 

aOK40 



040000 
100000 
000100 



010000 
040000 

if 



1 1 1 1 i 



020000 



I. I 1 1 i 



1 1 1 1 1 



IC 

001000 
100000 
000010 
000100 
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-QR ERROR 



ARE DIV^D^^nVo^S groups. 



?HE rI^; 

CSl.ci2 ]*«'ER ARE IN' THeriRST group. THIS IS ALWAYS 

TVreO WITH EITHER OF THE OTHER GROUPS. AS,BA.OA, MC AMD DS 

m !n the second group, dt.db.mr. and la ar^ ih the 3ro 

GROUP. YOU CAN NOT INTERMIX 6ro6p S OR 3. THEY HAVE 
TO BE TYPED SEPERATELY. 
EXAMPLE: HLT ICSl.AS.BA 
HLT !CS1!DT!DB 



CS1=1 

ER=2 

DA=4 

UC=10 

BA=20 

0S=40 

AS=100 

CS2=200 

LA=204 

08:210 

NR=220 

DTs240 



CONTROL AND STATUS 1 
CONTROL AND STATUS 2 
DESIRED ADO 
UORD COUNT 
BUS ADDRESS 
DRIVE STATUS 
AHDjTION SUNNARY 
CONTROL ANOSTATUS REG 
LOOK AHEAD 
DATA BUFFER 
NAINTCNANCE 
DRIVE TYPT 



;BIT ASSIGNMENTS FOR THE REGISTER BITS 



TRE=40000 
5C=100000 
IR=100 

PGE^OOO 

NEDslOOOO 

UCES40000 

PIP=20000 

Em^4oSoo 

ATAslOOOOO 
0A0=1000 
DCKslOOOOO 
BAIslO - 
IE=100 



TRANSFER ERROR CSl 
SPECIAL C 



CONDITIONS CSl 
INPUT RWDY q 

NOTf-CXISTENT DRIVE CS2 

_ I§E 

POSITIONING IN PROGRESS DS 
T aOOC TRANSFER-DS 



DATA 

OR] ' 

pa 

ATTENTION ACTIVE-OS 
DISK OV^^aOU ERROR-ER 
DATA ^CK ERROR-ER 
BUS AOOR INCREMENT INHIBIT 
INTERRUPT INABLE CSl 



'^'•I'iOEC-Jl-DERSC-B 
IitPiCB.Pll 



857 
858 

85*D 001 IHM 

8bi 001150 

862 001152 

8b3 QQllSM 

8&M 0C115& 

BbS 001 l&O 

8b6 0011&2 

9b7 001164 

868 001166 

8bS QQ1170 

870 001172 
871 

372 OOilTM 

873 001176 

^ m 

876 001206 

877 001210 

878 001212 
87g 001214 

880 001216 

881 ooir 

882 OOU 

883 00122M 
894 001226 

885 001230 

886 001232 

887 Q01234 



000000 



DOOOOO 



000000 



000000 



172100 




000000 
000000 



1 1 1 1 1 1 



1 1 1 1 1 1 



• mil 



1 1 1 1 1 1 



1 1 1 1 1 1 



II I III 



M IJ I 



P51i-RS03 MPINTENfiNCE HODE 01 AGNOSTIC 

.WORKING LOCATIONS 

FLflG2: 0 

FLfiG3: 5 

LSTEV: 0 

LSTOD: 0 

NOWEV: 0 

NO«OD: 0 

RSU: 0 

UNTHJM: 0 

UMITSV. 0 

UNCflF: 0 

ONCEE: 0 

TIMSV: 0 
nPR0=l7210G 

SPVEE: 0 

000000 NCCNT: 0,0 

MCRC: 0 

REPT: 0 

REPTl: 0 

CLKCNT: 0 

INBIT: 0 

UK15: 0 

UORK: 0 

UORKO: 0 

UORXl: 0 

U0RK2: 0 

U0RK3: 0 

U0RK4: 0 

WORKS: 0 

U0RK6: 0 



"ROH 

MflCYll 27(732) 
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SECONO FLAG WORD 

LflSr^kviN^BlT TRANSFERED 
LAST ODD BIT TRANSFERED 
P^ilNT EVEN BIT KING XFERED 
Pf^^NT 000 BIT BEING XFERED 
SANE 

UNIT CURRENTLY BEING TESTED 

SET BIT=UNIT ON BUS 

FOR COMPARING FOR I OF DEVICE 

DID UE TEST ANY DRIVES 

SAVE LOC FOR TINE 

PARITY REG 

UORK LOC 

NAINT CLOCK COUNT 

WORK LOC FOR CREATING CRC UORD 

REPEAT COUNTER 

REPEAT COUNTER 

CLXK COUNTER FOR EACH WORD 

USED IN CRC CAL ROUTINE 

USED IN CRC CAL ROUTINE 



1HIN0£C-Ii-0ERSC-B 
DERSCB.PU 



8% 

895 
8% 
8S7 
898 

B9S 
900 
901 
903 
903 
90H 
90S 
906 
907 
908 
909 
910 
911 
912 
913 
91M 
915 
91E> 
917 
918 



N02 

RS11-RS03 flPINTENflNCE PIODE DIAGNOSTIC MfiCYll 27(732) 04-0CT-7fc 12:Sb PftCE 27 

DISCRIPTION OF BITS IN LOCfiTION ONCEE 



TO nEftNS FOUND DRIVE 

Tl ERROR 00 NOT CHANGE ILLEGAL FUNCTION 

T2 ERROR FLAG 

T3 TESTING CODE 21 FLAG 

T5 TYPEQUT CLOCK COUNT 

Tb 1ST TRANSFER WORD FLAG 

T7 URITTING LAST WORD OF SECOTR 

T8 TRANSFERRING CRC WORD 

T9 FOR INTERLEAVED DRIVES 

TIO 1ST TIME FLAG IN SECTOR FRACTION TEST 

TU DO TKSEL TEST 

Tie TYPE COULD NOT FIND NED ONLY ONCE 
T13 VtPg MO ICM ^ g PORT ONLY ONCE 



T14 0- 00 UCE UI1 
T15 rCANS ERROR FOUND 



DO UCE UITH 1 



DISCRIPTION OF BITS IN LOCATION FLAGS 

BITO SWITCH FOR RUCLK IN ff^ REG 

BITl MAINTENANCE MODE VERIFY TEST 

BITS IN WRITE CK TEST FOR CLKRl ROUTINE 

BIT3 DONE 1ST CRC WD IN CRC TEST 

BITM 1ST TIME THROUGH IN CRC TEST 

BITG CRC TEST 

BIT7 DOING FIRST XFER WD IN XBIT 

BITB XFER DATA BITS lb AND 17 IN XBIT ROUTINE 

81 T9 SAME 

BITIO XFER CRC BITS lb AND 17 IN XBIT ROUTINE 
BITU USED IN RBIT ROUTINE FOR DATA BITS 17 AND lb 



^«:HC«:-ii-XRSC-B 



SI? Q0I23b 



PS 1-RSC3 •^Hl^'fENSKE nOOE DIW 



930 
'OS 




•we 
<?« 

947 

949 SlSOO 

950 oor 

951 001 

953 OOlSl 

95M 001512 

955 001 

95b goi 

957 001 

956 001 
959 001 
9(£ 00! 
%1 001662 
9I>2 001b64 
9b3 001670 
964 Sl67M 
965 

966 

%7 001676 



Q0002M 
QQ0026 



8EGIN: 




177622 
177612 
177U0 
177600 



024022 
177510 



5S: 



IS: 



000010 
J77466 



Q01H02 
O^S 






01(»7 
01^ 

012777 


1774% 
177444 
177434 
177777 
001542 


177352 
177356 


1 1 1 i 1 11 




Sl405 
017700 
016701 
104000 


177304 

177226 
177270 


177234 


000167 


000430 





2S: 



3S: 



4$: 



NUV 
flOV 
flOV 

nov 

MOV 
flOV 
NOV 
CLR 
CLR 
BIC 
BIC 
BIC 
BIT 
BEQ 
J«P 

BEQ 

BIS 

TYPE 

RDOCT 

NOV 

C»f» 

BIOS 

nov 

CLR 

TST 
BEQ 

NOV 
NOV 
NOV 
NOV 
TYPE 

gs? 

BEQ 

NOV 
NOV 
HLT 



JHP 



B03 
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•500, SP 

•3407Slh 

•.HLt.ai30 

•340,il32 

•.TRAp,ai34 

•340,ail36 

ICNT' 

LAO 

•BIT4,FLflC3 
•1776>7,FUW2 
•153777, OrCEE 
ieiT6.FLA63 
5S 

amuLTii 

..♦2 

••Y.Iff»UT 

nuLtli 

I8IT4,FLAG3 

{6)*,R4 

•lo.m 

IS 

R4.LtMJH 
R2 

R2 
R4 
3S 
R4 

R2.UNCIF 
UNAUHJgCS2 

i-i.ato 



UNITSV.aRSAS 




UNlTSi'fSoD 



NOUGO 



SET STftCK TO 500 
SET UP Pf VECTOfi 
LOCK OUT THE WORLD 
SET ENT VECTOR 
LOCK UP 

SET TRAP VECTOR 
LOCK UP 
INIT ICNT 
INIT LRO 

CLERR TEST ONLY ONE DRIVE FLAG 



;TEST RLL DRIVES' 
•ASK 



.ASCI2 a5><l2>-TEST ALL DRIVES' (Y OR N) 
TEST FOR YES 

^ TEST ONLY ONE DRIVE FLAG 
.flSCIZ -TYPE UNIT f 



on NUMBER 
CORRECT • 

#T UNIT I 
£EflR UORK AREA 



^ CflSS*^ 
ST UORK BIT 

II THIS BIT CORRESPOrO UITH CORRECT DRIVE • 
YES 
~ TRY AGAIN 



r AGAIN 
WIVE BITIN UNITSV 
UNIT COHPARE 




QHTS ON SELECTED UNIT SHOULD BE ON 
~ CHECKED 




CT AND 

GOQOcCORRECTIONS 

shouloset for errors 
inIser 

TING 



%8 

97C 001708 

971 OQl"- 

^ »171 

9^ 001 



RSli-RS03 MPINTENANCE nOOE DIAGNOSTIC 
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000010 
177170 
177777 



97M gOl 

97S m 

979 0017% 

980 Q017SM 
961 QC17U 
988 ml7b4 
983 QQ2010 
994 




177024 
177012 




1771S2 
177140 

1770% 
1770&M 

177054 

175506 

17707b 



177044 
177012 



;NOH TEST FOR DRIVES 



177174 TR-t: 



nULTII: MOV 
CLR 



MOV 
DEC 
SEQ 
INC 
BR 

OVNUM: MOV 
MOV 
MOV 
BIT 
BNE 
TYPE 
BIC 

STTEST: BIT 
BEQ 



3S: 



IS: 



5S: 



MOV 
CMP 
BEQ 
CMP 

i!? 

BTC 

BIT 
BEO 
TYPE 

MOV 



4S: 

TRYNX: BIT 



IS: 



ASL 
BOS 
INC 
BR 



•8..R1 
9RS(S2 
l-l,aRS£R 
Rl 

OVNUM 

aRSCS2 

TRY 

SRSAS.UNITSV 
•40i.aiCMP 

«tT13,3UR 
STTEST' 

telTlS.OMCEE 
IjINCjF.tfllTSV 

UNNLI1JRSCS2 
•J.aRSOT 

•LWSOT 

TRYftt 

•|IT13,SHR 

I8IT15,0NCEE 

5S 

..♦2 

(fftJH,-(b) 
.40 

teiTis.orcEE 

NOUGO 

I8IT4,FLA63 




urttjH 

STTEST 



PUT 8 INTO Rl FOR COUNT 
SET DEVICE TO ZERO 

CAUSE RN IrROR ♦SETS jit IN RSflS REG 

00 R MRXIMUM OF 6 TirCS 

TESTED FOR RLL DRIVES GET OUT 

INCREMENT DRIVE UNIT 

REPEAT FOR NEXT DRIVE 

SAVE 

SETUP TO CMP UITM UNITSV 
PUT 0 INTO UNIT NO- 
INHIBIT TYPE OUT' 
YES 

•^ZJ15><12> "TESTING UNIT " 

CLEAR ERROR FLAG 

IS THIS DRIVE ON THE SYSTEM 

NO 

YES PUT UNIT • INTO CS2 

IS THIS A RS03' 

YES 

IS IT A RS03» 
GET A NEU NUMBER 
IWIBIT TYPE OUT» 
YES 

any errors' 
no 

.ASCIZ <15><12><12> 

PUT UNNUN ON STACK 

TYPE STACK IN OCTAL - SUPRESS 

TYPE SPACE 

^^HROR FLAG 
T 

HULTIORIVE 
NO 

CHECK tea BIT FOR DRIVE 
DID UE TEST ANY REG' 
INC UNIT • 

CHECK FOR rCXT DRIVE 




002326 aaaib? oibhsm 



00^ 



DERSC8. PU 



1306 

ion 

1010 
1011 
1012 
1013 

lOlH 

IQIS 
1016 
1017 

1020 
1021 

I r 
J X 

i( 
u 
i( 
i( 

i( 
i( 

K 
II 
ll 
1 

1( 
1( 
1( 
1( 
1( 
1( 
1( 
lOHO 
lOHl 
1042 
X043 
10H4 
10H5 
10% 
10H7 
10M8 

1050 
1061 

1094 

loss 

I0S6 

1057 



RSil-ft£C3 nfllN'ENflNCE MODE DIftC X)STIC 
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000001 


177010 


100000 


176776 






1767S2 












17664M 





0Q2H76 




QS2767 QOOQQl 
016767 ^150 
012767 000001 



016777 1 76572 

}^ 

I Zm 1 77777 

i Zm 1 77777 

Wrn 1 77777 

1 2777 177777 

12777 177737 



000100 

JlHOl 

il6^ 176476 
022777 010600 
001401 
104040 



022777 004200 

001401 

104001 



176630 
176624 
022140 



177776 
176S10 

176474 
176472 
176474 
1764% 
176436 



176426 



176414 
176416 



176372 



CHCKDV: BIT 
Bt€ 
MOV 
CLR 
BIT 
BNF 
flOV 
TYPES 
TYPE 
TYPE 

nov 

HALT 
4S: BR 
DOrCE: JHP 



•BITO.ONCEE 

•iSSoO.UNCHP 
UfffUl 
•BIT13.SUR 
4$ 

lM«JN,-(6) 

il.UNCHP 

NOUGO 
DOME 



DID UC TEST «NY DRIVES' 

lS^0R5v?i^TEPEp? ?OUlE not SET 
fiNY PS BITS. THUJ OEFftULTS TO 
IfHIBIT TYPt OUT^ 
YES 

PUT UNNUR OH STACK 

TYPE STAOC IN OCTRL - SUPRESS 

TYPb yflCT 

.RSCir<lS><12> "COULD NOT FIfC DRIVE UILL TEST DRr/E 0 
^0 ^ST UNIT 0 

TEST DRIVE 0 
GET OUT 



:THIS TEST IS DESIGNED TO TEST THE ABILITY OF RESET 
•TO CLEAR Aa THE RH AM) RS REGISTERS 



NOUGO: 



eis 

NOV 



•8IT0. 



;SET FOUrO DRIVE FLAG 



TIWRIIINSV SAVE TIK 
NOV il.TlftES OMLY TEST OMCE 



TEST 1 

tSTli SCOPE 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
NOV 
RESET 



RESET TEST FOR REGISTERS 

t M M IM I ■ ■ mum # W««Mf «»f »»»»^HH>»««« 

LOCK OUT INTERUPTS 
LOAD UNIT NO. 

^SI& R/U 
BITS IN THESE REGISTERS 




%\ \ t r r t ,1 

•177777,1 
ii77777A 
•1 77777 I 
•177777 aRSMC 
•177737 aRSCS2 




:TEST RSCS2 FOR CLEARED BITS 

CNP •100,aRSCS2 

HLT !CS2 

NOV UNNUR.a 

CNP •10606,j 

BEG .+4 

HLT !0S 

;TEST CONTROL AMD STATUS REG 1 
CNP •4200,aRSCSl 
BEG .*H 
HLT !CS1 



;CLEAR AU BITS IN ALL REG. 



0|0 THESE BITS GET CLEARED' 

(417) SHOULD BE CLEARED IN CS2 
PUT • OF UNIT IN TEST IN CS2 
IS DPR AfC NOL SET' 
YES 

NO WHY NOT' 



;0I0 THE READY BIT SET' 
YES 

READY SHOULD BE SET 



'i^Irt)tC-lI-0eRSC-8 
DEJlSCS.Pll TSTi 



RSU-RS03 riAINTENANCE MODE OlflGNOSTIC 
RE5ET TEST FOR REGISTERS 
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Q02S12 005777 I7b370 

I 8811^ ?m 




176362 



002532 005777 176356 





000077 176354 



177777 176322 



8S 002566 005777 
091 aC572 001401 
0% 3S57M 104100 



176324 



;TEST BUS ADDRESS REGISTER 



TST 
BEO 

HLT 



aRSBR 
.♦4 



:TEST DISK ADDRESS REGISTER 



HLT 



9RSDA 

.♦4 

!0A 



:TEST ERROR REG RSER 



TST 
BEO 
HLT 



aRSER 

.♦4 

!ER 



;TEST RS HAINTENANCE REGISTER 



BIT 
BEQ 
«.T 



•77, aRsm 

.♦4 
•MR 



;IS BA REG. CLEARED 

;YES 

SHOULD BE 0 



;IS DA aEARED 
VES 

;SHOULD BE Q 



;DI0 RSER CLEARS 
;YES 

;BITS( 157015) SHOULD BE CLEARED 



;0ID THESE BITS GET CLEARED 
YES 

BITS(77) SHOULD BE 0 



;TEST UC REG IT SHOULD NOT CHANGE 

;DID IT CHANGE^ 



CHP 

f& 

;TEST RSAS 

TST 
BEQ 
HLT 



•177777, aRSHC 
.♦4 
!UC 



BRSAS 

.♦4 

!AS 



SET SHOULD NOT MODIFY RSUC 



;IS REG CLEAR 
YES 
NO 



' TfiirCEC-U-OERSC-B 
I OCTSCS.Pil TS^2 



F03 



RSI1>RS03 lAINTEfMhCE nOOE DIAGNOSTIC HACYll 27(732) 
TEST CLEAR BIT IN CSS ON ALL THE R/W BITS 
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I 



002S7J, 104MOC 

72 





177777 

\m 

177777 
00417 

000100 



17bg34 
173577 



00e7H2 Q0S777 17S1H0 
0027% QOlHOl 
0Q27S0 lOHOeO 



OqgTg 005777 I7bl32 




002774 
003002 
003004 



003014 
00301b 



032777 
001401 
104002 



032777 
001401 
104220 



02Z777 
Q014G1 
104010 



TEST 2 TEST CLEW BIT IN CS2 ON ALL THE R/U BITS 

tST2: SCOPE 






176152 
17S142 



TTAGG: NOV ■340.31 

NOV Urttffl.a 

NOV •43S7S,aRSCSl 

NOV 1177777 i 

NOV tlTTTT?; 

NOV 120417. 

NOV 171, r" 

NOV 140.1. 

CNP tl06,i 

BEQ .+4 

HLT !CS2 

NOV urff«jn^aRSCS2 

BIT ll73S^,aRSCSl 

BEQ .+4 

HLT • CSl 
;TEST BUS ADDRESS REGISTER 




TST 
BEQ 
HLT 



3RSBA 

.♦4 

!BR 



:TEST DISK ADDRESS REGISTER 



TST 
BEQ 
HLT 



SRSW 

.♦4 

!BR 



177777 176124 



000077 176122 



177777 176070 



;TEST ERROR REG RSER 

BIT •l77777,aRSER 
BEQ .-H 
HLT !ER 

;TEST RS NAINTENANCE REGISTER 
BIT l77,afSNR 
BEQ .-H 
HLT m 



LOCK OUT INTERRUPTS 
LOAD JNIT NO. 
SET ALL 

pbbsiBLE 
REGISTERS 



CLEAR ALL BITS 

DID TtCRlGHT BITS CLEAR? 

YES 

(417) SHOULD BE CLEARED IN CS2 

GET DRIVE NUrCER 

D^O OLL BITS GET CLEARED 

NO, Aa BITS SHOULD BE 0 



; IS BA REG. CLEARED 
YES 

;SHOULD BE 0 



;IS DA CLEARED 
;YES 

•SHOULD BE 0 



;0I0 THESE BITS GET CLEARED 
YES 

;BITS( 157015) SHOULD BE CLEARED 

;DID THESE BITS GET CLEARED 
•YES 

;BITS(77) SHOULD BE 0 



BEQ .+4 ;N0 

HLT !UC ;UHY DID IT CHANGE^ 



3^' 



C-ll-OERSC-B 
.Pi I TST3 



acamo iommoo 




1 
1 
1 
1 
1 
1 
1 
1 
1 

1160 
Ubl 
llb2 
llb3 
UbH 
llbS 
1166 
1167 
1166 
1169 
1170 
1171 
1172 
1173 
117M 
1175 
1176 
1177 
1178 
113 
1180 
1181 
11 
11 
118M 
11 
11 
11 
11 



0031 IH 
(303122 
00312b 
'113H 
U36 



_1H01 
lOHOOl 
1Q4M00 



0^077 
022777 
001401 
104001 



003140 104400 
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:ft««««««««ftft««ftftftift««ftft«ft«»ftftftftftfttftftfttt»»«i»ftftftftftftft«ft«»««««»fff #«##«««««« 

TEST 3 SET MC CLEAR ALL REGISTERS 

tST3: SCOPE 

;CRN UE SET THE FiftCTION BITS IN THE RSCSl REG. 
BITS 7,6,5, 4,3,2il 



176142 


021462 




176040 


005776 


176032 


00252H 


176020 


0OH72M 


176012 


001052 


176000 


005252 


175772 


043576 


175756 


175752 




0042n 


175744 


000100 


175730 



021037 

003164 022777 000137 

175702 
012701 000137 
003204 104000 




CLROK 
NOV 
NOV 
CHP 
BEO 
HLT 
NOV 
CNP 
BEQ 
HLT 
NOV 
CHP 
BEQ 
HLT 

TST4: SCOPE 

:aEAR THE FUNCTION BITS 



TIHSV, TINES 
•3576 aRSCSl 
•5776 SRSCSl 
.+4 
•CSl 

•2524,aRSCSl 
•4724 aRSCSl 
.♦4 
!CS1 
•U 




175716 
175710 



NOV 
CLR 
CNP 
BEQ 
HLT 



•TEST 5 
tSTS: SCOPE 

RESET 
CHP 
BEQ 
HLT 
NOV 

crff» 

10 



NOV 
HLT 



•43576, aRSCSl 

aRSCSl 

•4200. aRSCSl 

.♦4 

•CSl 



TEST RSCS2 



•100.aRSCS2 
.♦4 

si!S37JRSCS2 
•137,ateCS2 

i^S2.BRD 
•137,g60D 



CLEAR ALL RS REG 
GET TINE 

SET DISK FUNCTION BITS 
ARE THESE BITS SET^ 
NO 

SHOULD = 3776 
SET THESE BITS 
D^O THEY SET 

SHOULD BE 2725 
YES 

SHOULD = 1252 

;SET DISK FUNCTION BITS 
IS THE READY BIT SET 
1 SHOULD s 4200 



DID THEYOEAR* 

SET BITS 21017 

DID THESE BITS GET SET 

YES 

;UHAT CS2 SHOULD = 

;CS2 s BAD GOOD : CORRECT ANS 



•^IfCCC-ll-Df-RSC-a 
OCRSS.PH TST5 



1190 
1191 
11% 
i:S3 
1194 
1195 
11% 
ii97 
1198 
1199 
1200 

laoi 

1203 

120M 
1205 
130b 
1207 
1206 
1209 
1210 
1211 
1212 
1213 
121H 
1215 
121b 
1217 
•218 
1219 
1220 
1221 
1222 
.223 
122S 
1225 
1226 
1227 
lr29 
1229 
1230 



00320b 012777 
nrn? i m ftk 2 ?77 

31M01 




11 



0033HO 
0033S2 
003350 
003358 
303360 

0033b2 



g033fe4 
003370 
003372 
00337b 
003402 
003404 
a0340b 
003410 
003412 



34 022777 
001401 
104200 



022777 

72 01b777 
104400 




012777 
022777 
001401 
104020 
01< 



777 
1401 
104020 
012777 
022777 
001401 
104020 

104400 



012701 
000241 
010177 
017700 
^100 
001401 
104000 
OOblOl 
103387 



RSil-RSu3 HfllNTENPNCE NODE OlftGNOSTIC 
TEST RSC52 



H03 

flACYU 2 



020025 
000125 



0CO012 
000112 



177777 
175b22 
000100 



175884 175802 



1 77777 
177778 



1252S2 
125252 



052524 
052524 



000002 

175510 
175504 



175888 1$: WV 120025. 3PSCS2 

175880 CMP tl25,aRSCS2 

BEO .+4 

HLT !CS2 

175848 nOV •12.aRSCS2 

175840 CriP •ll^,aRSCS2 

9EQ .+4 

HLT !CS2 

175828 flOV •-l.aRSCS2 

CLR aRS652 

175814 CnP ll00.aRSCS2 

BEO .+4 

HLT '052 

MOV UNNUM,aRSCS2 
75Tfa: SCOPE 
;C;VN i4E SET ALL THE RSBA BITS 

175578 MOV 1177777, aRSBfl 

175570 CMP 1177778, WSBfl 

BEO .+4 

HLT !BA 

175558 MOV tl2S2S2,SRSSA 

175550 CMP I12S2S2 9RSBA 

BEQ .+4 

HLT !Bfl 

175538 MOV §52524, SRSBfl 

175530 CMP §52524, aRSBfl 

BEQ .+4 

HLT !Bfl 

TST7: SCOPE 

; FLOAT P 1 THROUGH RSBfl 



FLOTBA: MOV 
CLC 



IS: 



MOV 
MOV 
CMP 
BEO 
HLT 
ROL 
BCC 



12, GOOD 

GOOO.aRSBfl 
a^.BflO 
GOOO,dAO 
.♦4 

GOOD 
IS 
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5" 'M 



DID T)€SC BITS GET SET 
YES 

N0.CS2 SHOULD =20125 

LOto THESE BITS 

DID THESE BITS GET SET IN ':S2 

YES 

BAD = CS2 GOOD - CORRECT ANS 

SET BITS 

CLEAR THEM 

DID CLEAR UORK 

YES 

R/H BITS DID NOT CLEAR 
GET UNIT i 



SET THE BITS 
DID THEY SET 
YES 

BITS 17778 SHOULD BE SET 
SET THESE BITS 
ARE THEY = 
YES 

SHOULD BE 125252 
SET THESE BITS 
ARE THEY = 

/ES 

SHOULD BE 52524 



GET A 2 
CLEAR CARRY 
FLOAT NUMBER 
GET BA 
COMPARE BA 
BA COmECT 

BAQsBA GOOO^ORRECT ANS 
ROTATE NUrCER 
LOOP Tia DONE 



rtfllNOeC-U-DCRSC-B 
OERSCe.Pll TSTS 



1235 

11^ 
1239 
12S0 
12S1 
12S2 
12S3 
iSHH 
12% 
12% 
12M7 
12Se 
I2S9 
12S0 
1251 
12Sc 
1253 
12SM 
1255 
i25fe 
1257 
1258 
125S 

i2b: 

12b2 
i2t»3 
l2bH 
i2b5 
I2b£> 
I2t7 
12S8 



003M1M 104MOO 
003"lb 012777 




061401 
003M3b 10H020 
0034MC lOHHOO 



003V42 



003%0 
003N62 
003H70 
ITS 




003522 



012777 

Shoi 

104010 
012777 
022777 
001401 
104010 
012777 
022777 
001401 
104010 
104400 



RS11-RSC3 MAINTENANCE MODE DIAGNOSTIC 
TEST RSCS2 

TSTIO: SCOPE 



103 
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; CLEAR THE RSBA REGISTER 



177777 
175456 
175452 



I754b2 



TSTU: 



MOV 
CLR 
TST 
BEQ 
HLT 
SCOPE 



•177777, aRSBA 

SRSBA 

9RSBA 

.♦4 

!BA 



;SET RSBA EQUAL TO ALL ONES 

;TEST FOR BITO SET IN RSBA (READ ONLY BIT; 
YES 
NO 



;CAN UE SET ALL BITS IN RSUC REGISTER 



177777 
177777 



125252 
125252 



052525 
052525 



175434 
17542b 



175414 
17540b 



175374 
1753bb 



NOV 
CMP 
BEQ 
HLT 
MOV 
CMP 
BEQ 
HLT 
MOV 
CMP 
BEQ 
HLT 

TST12: SCOPE 



•177777, aRSHC 
•177777 SRSHC 
.♦4 
'UC 

•125252,aR»C 
•125252 aRSUC 
.♦4 
'UC 

•52525. 9RSUC 
•52525, aRSUC 
.♦4 
!UC 



003524 


012701 


000001 


003530 


000241 




0^32 
00353b 


010177 


1753% 


017700 


175342 


003542 


020100 




QS544 


001401 




0^% 


104000 




003550 


OOblOl 




003552 


1033b7 





; FLOAT A 1 THROUGH RSUC 
•1,G00D 



FLOTUC: MOV 
CLC 

IS: MOV 
MOV 
CMP 
BEQ 
HLT 
ROL 
BCC 



G00D.9RSUC 
SRSU6.8A0 
G000,dffi) 
.♦4 

GOOD 
IS 



SET UC BITS 
ARE PLL BITS SET 
YES 
NO 

SET TtCSE BITS 
ARE THEY = 
YES 

SHOULD BE 125252 
SET THESE BITS 
ARE THEY = 
YES 

SHOULD BE 152525 



GET A 1 
CLEAR CARRY 
FLOAT NUMBER 
GET UC 
COr«>ARE UC 
UC CORRECT 

8A0=UC GOOD^ORRECT ANS 
ROTATE NUMBER 
LOOP TILL DOME 



«ftINDEC-U-0ERSC-8 
DERSCS.Pil TST5 



Q03554 lOMMX 



RSn-RSC3 nfilNTEfWNCE MODE DIAGNOSTIC 
TEST RSCS2 



J03 
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iCLEfiR THE WORD COUNT REGISTER 
tST13: SCOPE 



Q03556 012777 177777 



,,..77 175314 
17S310 




niMoi 

00357b lOHOlO 
003600 104400 




175206 



003664 D12701 000001 
003670 000241 

OCOlOO 
001401 
uu/ub 104000 
0^710 006101 
003712 103367 




175320 



TST14: 



MOV 
CLR 
TST 
BEQ 
HLT 
SCOPE 



•177777, BRSWC 

9RSUC 

SRSUC 

.♦4 

!UC 



;SET RSUC REGISTER EQUAL TO ALL ONES 

DID ALL BITS GET CLEARED 

YES 

NO 



;CAN UE SET ALL THE BITS IN THE RSOA REGISTER. 



012777 


177777 


175300 


022777 


177777 


175272 


001401 






104004 






012777 


125252 


175260 


02P777 


125252 


175252 


001401 






104004 






012777 


052525 


175240 


022777 


052525 


175232 


001401 






104004 






104400 







MOV 
CMP 
BEQ 
HLT 
MOV 
CMP 
BEQ 
«.T 
MOV 
CMP 
BEQ 
HLT 

TST15: SCOPE 



•177777, aRSOfl 
• 177777, SRSDA 
.44 
'OA 

•125252, aRSOA 
•125252 aRSOA 
.♦4 
'OA 

•52525,aRS0A 

•52S25,aRSDA 

.♦4 

!0A 



SET ALL BITS 
ARE THE BITS SET 
YES 
NO 

SET THESE BITS 
ARE TfCY = 
YES 

SHOULD BE 125252 
SET THESE BITS 
ARE THEY = 
YES 

SHOULD BE 52525 



; FLOAT A 1 THROUGH RSOA 
«1,G00D 



FLOTDA: MOV 
CLC 

IS: MOV 
MOV 
CMP 
BEQ 
HLT 
ROL 
BCC 



GOOQ.aRSDA 
3RSM.BA0 

qood,6ad 

.♦4 

GOOD 
IS 



GET A 1 
CLEAR CARRY 
^^T^NUMBER 

COMPARE OA 

BAE^A^IoOO^CORRECT Ar6 
WTATE NUMBER 
LOOP TILL DONE 



Mflircec-u-OERSC-B 

DERSCe.PU TST5 



RS11-RS03 MAINTENANCE rOOE DIAGNOSTIC 
TEST RSCS2 
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130b 

1307 003714 
1306 

130<3 003716 

Hi? m, 

13i2 00373H 
1313 
1314 
1315 
1316 
131? 

1320 ffJVSb 

1322 003762 

1323 003770 

11 ^ 

1327 0GH002 
1328 
132S 
1330 
iSl 

1332 a0HQ22 

1333 OOHOSH 
1334 

1335 004026 

1336 004^ 

1337 awi2 

1338 004044 



104400 



012777 177777 
i7SlbC 



77 17S1SH 



001401 
104400 



01 



001401 

02B777 
104002 
104400 




1401 
104002 
104400 

012777 
Q2Z777 
001401 
104002 



177017 
177017 



000001 
000001 



052005 
052005 



125012 
125012 



:CAN UE CLEAR THE RSOA REG. 
tST16: SCOPE 



175164 



MOV 
CLR 
TST 
BEG 
HLT 

TST17: SCOPE 



1177777, SRSDA 

aRSQA 

afiSOA 

,♦4 

!DA 



;SET AND CLEAR THE RSER REG. 



175144 
175136 



175124 
175116 



175102 
175074 



175060 
175052 



MOV 

CMP 

BEQ 

HLT 

HOVB 

CMP 

BEO 

HLT 

TST20: SCOPE 

MOV 
CHP 
BEO 
HLT 

TST21: SCOPE 

MOV 
CMP 
BEQ 
HLT 



•177017, ( 
•177017 ; 
.♦4 
•ER 

•l,aRSER 
•I'aRSER 
.+4 
!ER 




•125012, aRSER 
•12S012 aRSER 
.+4 
!ER 



;SET RSOA TO ALL ONES 

;TEST FOR ZERO RSDA 
YES 

ANS SHOULD BE 0 



sir* 



^ s 157017 
A MOVe INST 
SHOULD MODIFY COMPLETE UD 
OK 



ii 



THESE JITS 
THEY SET 



•ER SHOULD = 52005 

;SET THESE BITS 
010 THEY SET 
•YES 

•ER SHOULD s 105012 



mi 



VilNOeC-U-OERSC-B 
XPSC8.P11 TST5 



104400 



RSil-RSG3 nfllNTENANCE MGOE OIAGNOSTIC 

TEST fiscsa 



L03 
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00H07M 

1 004102 

352 00411G 

^ ^i^ 

355 OHiab 

356 OGHia 

i 

360 004144 

^ m¥ 

363 004156 
364 

SI m 

367 0041 




1 

212 

371 004214 
372 

37j 004216 

374 0W224 

375 004, 

376 004i 

377 0042% 

378 0042S0 



01277' 177017 

oasar/ 175032 

005777 175026 
001401 
104002 
104400 



012777 
017767 
042767 

il 

104220 
104400 

0 327 77 
104400 



000070 
1 75016 
177700 



am 

000077 




012777 
017767 
042767 
022767 
W14Q1 
104220 



000020 
1 74674 
177700 
000020 



175036 



TST22: SCOPE 

MOV 
CLR 
TST 
BEQ 
HLT 

T3T23: SCOPE 



•177017, aRSER 

3RSER 

aRSER 

.♦4 

!ER 



:SET fWD CLEAR RSNR 



175022 
175106 
175100 
175072 



17-4764 
174752 



1750§ 
175014 
175006 



174700 
174764 
174756 
174750 



MOV 
MOV 
BIC 
CMP 
BEQ 
HLT 

TST24: SCOPE 
MOV 

aR 

BIT 
BEQ 
HLT 

TST2S: SCOPE 

MOV 
MOV 
BIC 
CMP 
BEQ 
HLT 

TST26: SCOPE 

MOV 
MOV 
BIC 
CMP 
BEQ 
HLT 



l70.aRSMR 

aRSMR.MORK 

tl7770O.UORK 

l70.U0Ri!: 

.♦4 

•MR 



a^ 



aRSHR 



l77,aRSMR 
.♦4 
•MR 



tlTTTdO.UORK 

SSO.UORK 

.>4 

•MR 



t20JRSHR 
•17776c, WORK 

•20,uoRii; 

.♦4 
•MR 



;SET THESE BITS 
; CLEAR 1HEM 
;DID THEY CLEAR 
YES 

; SHOULD = 0 



;SET THESE BITS 

PUT INTO WORKABLE REG 

CLEAR JUNK 
jO^D THEY SET 

•SHOULD s 70 



;SET BITS 

CLEAR THEM 
;DID THEY CLEAR 

YES 

BITS (77) SHOULD = 0 



%J In WORKABLE REG 

CLEAR JUNK 

DID THESE BITS SET 



BITS (50. SHOULD BE SEl 



;SET BITS 

PJT Into workable reg 

CLEAR JUNK 
DID THEY SET 
•YES 

|mR SHOULD AT LEAST HAVE A 



(21) 



f<HlNOeC-ll-D£RSC-B 
CCRSCB.Pil TST27 



IS? 

1384 00H2SM 

k m. 

im 004: 

i3<» oqh: 

13S1 OOh: 
J3S2 

1393 00M3S 
13SN 

13% 00M324 

\^ 

13% 
137) 
1400 

1401 004: 

1402 004, 

1403 oqh: 

1404 004: 

1405 004366 
1406 

1407 004370 
140B 

140S 004372 

1410 004^ 

1411 lS04406 

1412 004414 

1413 0Q4H16 
1414 
1415 

1416 004H» 

1417 004H36 
141B 

1419 004440 
1420 

1421 0044H2 

1422 004450 

1423 QQ44S6 
142S 004%4 

1425 004466 

1426 004470 

1427 pQHH^ 
142B 
1429 

1430 004510 



004252 104400 



104414 
012777 
112777 



_;i401 
104001 
1 12777 
022777 
001401 
104001 

1044U 




001401 
104000 

104400 

012777 
lU 



022777 
001401 
1Q4010 

104400 

012777 
112777 

001401 
104020 
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003566 
000005 
004766 



000032 
004632 



174630 
177»jg0 
174570 
i7%10 
000100 
174520 




000123 
177523 



025252 
000377 
177652 




174614 
174642 
174600 



174566 
174560 



174546 
174540 



174504 
174532 
174470 



174456 
174450 



174436 
174%4 
174422 



17441C 
17440« 



TEST 27 TEST ODD BYTE INSTRUCTIONS ON CSI, CS2, HC AND BA 

tST27: SCOPE 



BITST: CLRDK 
flOV 
MOVB 
CMP 
BEQ 
HLT 
MOVB 
CUP 
BEQ 
HLT 

TST30: SCOPE 



BITCS2: 



MOV 

BIS 

CURB 

MOV 

BIS 

MOV 

CMP 

BEQ 

HLT 



TST31: SCOPE 

BITUC: MOV 
MOVB 
CMP 
BEQ 
HLT 
MOVB 
CIV 
BEQ 
HLT 

TST32: SCOPE 

BITBA: MOV 
MOVB 
CMP 
BEQ 
HLT 
MOVB 
CMP 
BEQ 
HLT 
CLRDK 



I3566.9RSCS1 
I5.8R&CS1B 
•4766,9RSCS1 
.+4 

!CS1 

•32.9R5C51 

i46^,3RSC51 

.+4 

•CSI 



UNNUM.8RSCS2 
1177460, aRSCS2 
8RSCSS 
UNNUn.GOOO 
1100 Jooo 
SRSC^.BAO 
BAD,6060 
.+4 



•25252.aRSUC 

l377.aftSMCB 

•177&52,aRSUC 

.+4 

!UC 

•123.aRSHC 

•177S23,aRSUC 

.♦4 

!UC 



125252^^0 

S377.ilR^8flB 

•177^,aRSBfl 

.+4 

'BA 

.♦4 

!BA 



CLEAR ALL RS REG 
LOAD CSi 
LOAD BIT 
DID IT LOAD' 
YES 



;CS1 SHOULD = 6632 



LOAD UNIT NUMBER 
LOW) AUBHS 
CLR imR BYTE 
GET UNIT NO. 
SET OR BIT 
GET CS2 

IS CS2 CORRECT' 
YES 

LOAD BYTE DID NOT WORK 



LOAD UC 
LOAD BIT 
DID IT LOAD? 
YES 

NO UC SHOULD =177652 



;UC SHOULD s 177523 



;LOAB OA 

LOAD BIT 

DID IT LOAD? 
■YES 

•DA SHOULD =177652 



;9A SHOULD = 177525 
•CLEAR ALL RS REG 



WirNDEC-11-OeRSC-B 
DERSCB.PU TST33 



RSll-RSO:, fIfllMTENftNCE MODE DIAGNOSTIC 
LOAD RSOB UI7H ALL ONES AND ALL ZEROS 
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1431 
1M32 
1433 
1434 
1435 
143b 
1437 
1438 
1435 
H40 
1441 
. 45 
: ^M3 
.■44-» 
i'445 

:h48 

i4H<3 
1450 
1451 
1452 
1453 
1454 
1455 
1458 
1457 
1458 
1459 
1460 
1461 
1462 
1463 
1464 
1465 
1466 
1%7 

1470 
1471 
143 
1473 
1474 
1475 
1476 
1477 
1478 



004542 



0O4556 




004600 

m 

ao%ib 



004620 
004622 



00%72 
Om67b 
004700 
004706 
004710 
004712 



104400 

104414 



012777 177777 



mi 

056701 

001404 
005367 

m 

005001 




000300 
174414 
174330 



174434 



174326 



177777 
174310 




)1401 
104000 



104400 
104414 

12777 00%76 

iZ777 000340 

012737 000200 



1 1 •< I 



I i I 



3 



12767 
005367 174330 

104001 
000167 000014 
022626 

022777 004200 

001401 

104001 



«»»«»««»ft»«««««ff««f««««ifif*«fff»f«««f #«»«««««««««««««««««»«««»««««*««« 

TEST 33 LOAD R5DB WITH ALL ONES AND ALL ZEROS 

tST33: SCOPE 



174372 
174460 



2S: 



3S: 



SRSDB 

•177777.aRSDB 

UNNUn.COOD 
9RSCSJ.BAD 
GOOD, BAD 
3S 

UORK 
2S 
•CS2 
GOOD 



; CLEAR AU RS REG 
;LOAQ 06 UITH ALL Q 
LOAD OB UITH ALL ONES 

GET C52 

IS IT CORRECT' 

YES 

TO UAIT FOR OR 
TO SET 

OR SHOULD BE SET 



ZERONE: CLROK 
CLR 
NOV 
MOV 
NOV 
BIS 
NOV 
CMP 
BEQ 
DEC 
BNE 
HLT 
CLR 
MOV 
CMP 
BEQ 
HLT 
MOV 
MOV 
CMP 
BEQ 
HLT 

TEST INTERRUPT IN THE RHll 
BY MOVING 300 INTO RHCSl 



G 

.+4 

•-1.G00D 
aRS6B.BA0 
GOOO.MD 
.♦4 



TH DB 
CT 



NOT FLOAT 0 THROUGH OB 



IS 
YES 
COULD 

LOAD GOOD UITH ANS 
GET DATA FROM DB 
IS DB CORRECT 
YES 

BAD SHOULD = 1777777 



TEST 34 



TEST INTERRUPT IN RHll 



174276 
174272 
177776 
174224 
174334 



174172 



tST34: 
INT: 



IS: 



SCOPE 
CLRDK 
MOV 
MOV 
MOV 
MOV 
MOV 

oec 

8S 



HL1 
JMP 
PGTRAP: CMP 
CMP 
BEQ 
HLT 

INTDON: 



IPGTRAP.SRSVEC 
•340,aR§VCPS 

•200 atps 

•300 aRSCSl 
•»30 UORK 
UORK 
IS 

•CSl 

INTDON 

(6)+.(6)+ 

«4206. aRSCSl 

.+4 

•CSl 



CLEAR ALL ERRORS 

SET UP VECTOR 

SET TRAP PS 

SET PS AT PRIORITY 4 

TH^SI^U^ CAUSE A TRAP 

OEC LOOP SHOULD 

INTERRUPT BEFORE LOOP IS DONE 

SHOULD NEVER GET HERE 

GET OUT 

TRAP OK 

DID IE CLEAR' 

YES 

IE SHOULD BE CLEARED 



nftifcec-H-oeRSc-E! 



OERSCS.Pll 



"ST35 



PS-.-f^C3 rifllNTE^<AhCE flOOE DIflCNOSTIC 

'^^(IN'ENflNCE TIMING TEST 
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00H712 lOHMOC 




001040 17M2MH 




00S777 
OOlHOl 
104224 



1741S0 




001000 174222 



17417b 



;TEST 35 tWINTENPHCE TIHINC TEST 

:««t«MHHI»tM«ft«««««ftftftt««tttftMft«#tMMM«*«ft»«««t««i««»«***««**«******f* 

tST35: SCOPE 



flOOULE TESTED G0% 
THE FOU.OUINQ TfST 

mil " " " 

DISK 





THE l«}3DISK IS A SINGLE-STEPPED 
T OH T}CRS03 TIHInC LOCICT T»C ftCT'JflL 
TITUTED BY T»C miNTENfm RESI5TER—I.E. 
*H)ISK CLOCK- PXSES^ ORlVf 



Tf€ pmcRfw uia SUPPLY all "disk CLOCtr pxses to drive the 

TIHINC LOGIC. ME ARE TEgiNG TIC EffflRE TIHING imX LOGIC, INCLUDING INDEX. 
PULSE FUNCTIOH, KSYIC AREA, SECTOR COUNTERS. kTC. 



jPUT DRIVE IN HAINTENANCE NODE 



•1040.0NCEE 
NRirC 

Jl 
«ffT 

NRirC 

t«CK 

22701 

HLT 



;irSEX PULSE SHOULD CLEAR LOOK 




REGISTERS 

PULSE TO ff? REG 
NAlNTENflNCE REG FOR 



NAZNT nOOE (CLEAR NRSP) 

CHECK HAIN T REG TO 
EQUAL ^1 

nxCORRECTIOffi 

NITIALIZE NR REG 



TST 
BEQ 
HLT 



aRSLA 
.♦4 

!NR!LR 



RSLR CLEARED 



;PERFu;.1 HAIi 

PROVIDE aOCK TO 
IF SECTOR PULT 
CHES( SECTOR I 




QCK OPERATION 
TIHinG THRU ' 




PULSE 



12 TWK TO 

IN6 THIS LOOP 
AND E12 



HRTIHl: 



nov 

32711 
HLT 



•512.,REPT 




SPT 
TIHl 



CLOCK HRINT REG UITH AN 11 
CH^ HR REG TO 



s CORRECT AnS 
A 1 



EQUAL »711 
NR s BAD GO 

a^oaTm fir 

CHEOt m TO 

p^^^G000=C0RRECTI0NS 
ISTHE LOOP 00»C YET' 
NO-LOOP 



ifiircec-u-o£Rsc -3 

CCRSC8.PU TST35 



5?} 




5b0 OQSOTb 012767 

" — im 

110 033711 

112 1O4Q0Q 

m 404«o 

la uUToi 

IS IQHOOO 

12S 0053B7 

570 dOSlX 0013(6 




RSli-RSC3 rWINTENANCE MODE DIAGNOSTIC 
MfilNTENftNCE TIMING TEST 
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; AFTER ONE nORE CLOCK, SECTOR PULSE SHOULD BE ASSERTED ^ 

ilF NOT, CHECK SECTOR BOUNDARY COUNTER, SECTOR BOUNDARY FF (E21j AND E12 



J7M0bH 



nCLKl 

NRCK 

32311 

HLT 

PICLKO 

NRCK 

g?" 

TST 
BEQ 
HLT 



aOCK NAINT R£Q UITH AN 11 
CHECK MR REG TO 
EQUAL 32311 

NRsBAO GO0Q=C0RRECTION5 
CLOCK MR WTH A 1 
CHECK HAIHT REG 

HR>iSr^%«CCT ANS 
DOCS LOOK ftCAO REGrO 



SRSLA 
f1RT2 

;PERFO«fl"fiAINTENANCE CLOCK OPERAtlofrHOl^SriOl^VIDE 
i CLOCK PULSES TO STEP THRU 1ST SECTOR PRE-AMBLE AREA 



YES-CONT 
LOOK " 



AHEAD REG SHOULD^ 



000050 174134 



NRT2: 
NRT2A: 



R2 

•MQ.,REPT 



174110 



0022CJ 174100 



CLR 
NOV 
NaKl 
HRCK 
33711 
rt-T 
nCLKO 

mcK 

23701 
fCT 

DEC REPT 

arc mT2A 



; SUPPLY 
mT2B: 



1740S4 



aOCKS 

NOV 

NCLKl 

NRCK 

33711 

f&JCO 

23701 
H.T 
DEC 
8NE 



TO STEP THROUGH 
llB.»b4.,REPT 



REPT 
NRT2B 



CUAR R2 FOR SECTOR COTPARE WITH LA REG 
40 aOCKS TO STEP THRU PRE-ANBLE 
aOCK NR UiTH AN 11 
CHECK NAINT REG 
EQUAL ^11 

NR s BAD GOOD = CORRECT ANS 
CLOCK m KG UITH A 1 

TO EQUAL ^1 

NR = ^ GOOD = CORPECTANS 

lS?40 TIMES 



T« DATA AREA IN nc SECTOR 
18 aOCKS PER DATA yORO 
;aOCK MR uiTH AN 11 
; CHECK NAINT REG 
iTO EQUAL ^11 
MR xl^ goo s CORRECT ANS 
;aOCK rfi REG UITH A 1 
iCJCCK m REG 
;T0 EQUAL 23701 
NR^ADGOOOsCORRECTANS 
[REPEAT 
:LOOP 



"A I 



C-ll-0eP5C-B 
.PI I TS^3S 




1571 
1572 
1573 
1S7M 
1575 

157B 
157S 
1580 

1 " 
1 
1 
i 
1 

158b 
1587 
1588 
1589 
i5« 
15«J1 

i5se 

1593 
1594 
15% 
15% 
1597 

1599 
IbOO 
IdOl 

ihoa 

1604 

ibcs 

160b 
1607 
1608 
1609 
1610 



RSil-RSC3 
nAlNTEr«VCE 



DIAGNOSTIC 
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: SUPPLY ENOUGH NfilNT CLXKS TO STEP THROUGH THE CRC ftREfi 
;ANO THE OEAO BAND ON THE SECTOR 



132 012767 00021M 17H0HM 



05172 033711 
oSlTH lOSCOO 



lOHHffl 

iohmS 

023701 

0Q52QH lONOOO 
10NH% 
^10 104420 
>12 032311 
\lH lONOOQ 





16 ^777 
24 001' 



1403 




nRT2C: 



•140.,R£PT 



174020 



NOV 
nCLKl 

mcK 

33711 
HLT 
HaKO 
NRCK 
23701 
HLT 
0£C 
BNE 
MCLKl 
HRCK 
33711 

rt.T ..w, 
;ONE HORE CLOCK SHOULD CAUSE SECTOR 
IF NOT, CHECK E16-6 



REPT 
nRT2C 



flnguhT OF CLOCKS TO END OF SECTOR 
CLOOC NR UITh AN 11 



C«CK NAINt REG 
TO EQUAL 33711 
m slW GOOD ' CORRECT ANS 
CLOCK m fCG UITH A 1 
CHECK NAINT REG 
TO EQUAL 23701 

GOOOsCORRcCT ANS 




OR PUlS 



HR REG UITH 11 
MR l€G 



CORRECT ANS 



NCLKO 

mCK 

23701 

HLT 

nCLKl 

NRCK 

32311 

HLT 



;aOCK NR UITH A 1 
HAINT REG SHOULD 
EQUAL StOI 

n^AO QOOOsCORRECT ANS 
aOCX HR UITH AM 11 
CHECK NAINT REG 

EQUAL 323J1 

OOO^CORRECT ANS 



; LOCK-AHEAD REGISTER SHOULD NOU POINT TO SECTOR 1 (OR 4000 IF INTERLEAVED! 



173702 



CNP 

10 



000100 
020277 173654 
QK244 001401 
00S% 104224 



3S: 
2S: 



BR 

ADO 
CNP 
BEG 
HLT 



•O.aRSOT 
3S 

•4000,R2 
2S 

•100^ 

K2,aAalA 

IS 

•HRJLA 



INTERLEAVED^ 

NO 

YES 

COHT 

INCKFCHT SECTOR COMPARE 
LA fCG SHOULD=100 
LA IS CORRECT 
LA SH0ULD«100 



OCTSS.Pil TST35 



1 1 




1 1 

M 




1 1 
• 

• 1 




1 i 
1*1 




M 


JT I I 


IJ 




M 




1*1 
















RS11-RSC3 fIftlNTENANCE HOOE DIftGNOSTIC 
fIfllNTENflNCE TIMING TEST 



EOH 

MACYU 27(732) 



0M-0CT-7b 12:56 PACE MM 



; REPEAT NEXT STEPS b2 TIflES. LOOK-flHEAO REGISTER SHOULD INCREMENT 
|lA = IM, hIoO, 200, A200 ETC. SEE SERVICE MANUAL FOR OeTPlLS. 



000076 
002%S 

173712 



173730 
173720 



IS: 

MRT3: 

3S: 



I I I I M 



173b04 
001000 173b3b 
173626 



m 

001000 
004000 

000100 
17352M 



173576 

00SH65 

173556 

173M64 
007777 



173612 4S: 



6S: 
5S: 



17356M 



IS: 



2S: 



1655 005HH2 

1656 005HMH 



OOlMOl 
104000 



MOV 

MOV 

MCLKB 

DEC 

BNE 

MCLKO 

MRCK 

22701 

H.T 

MCLKl 

MRCK 

32311 

H.T 

Cff 

KQ 

BIT 

BEQ 

BIC 

IP 

BIS 
AOO 

SEo 

MOV 
MOV 
CMP 
BEO 

HLT 

DEC 

BNE 

MOV 

MaKB 

DEC 

BHE 

MOV 

MOV 

CMP 

BEQ 

HLT 



•62..REPT1 
1133^., REPT 

T 



•O.aRSOT 
%TS,OrCEE 

6S 

•8ITS.0NCEE 

•4000,R2 

5S 

•100.R2 

qo6d,8ao 

IS 



REPTl 
MRT3 

•1333., REPT 

f«PT 
2S 

aRSLA.BAO 
•7777.G000 

good,6ao 

.+4 



CLOCK MR UITH A 1 AND A 11 

STEP T>«OUGH 

SECTOR 

CLOCK MR UITH A 1 

MAIN? REG 

SHOULD EQUAL 22701 

IMfiO GOOD<ORRECT ANS 

1 MORE CLK ASSERTS SECTOR PULSE 

NAINT R^SHOULD 

EQUAL 32311 

MRsBAO QOOfe^ORRECT ANS 
DRIVE INmEAVED' 
YES 

00 I SET 4000 

OR CLEAR IT IN RSLA 



INCRDCNT SECTOR COMPARE 
COMPARE FOR CORRECT ANS 



eCORRECT ANS 



REPEAT 62 
TIICS 

COUNT FOR LAST SECTOR 

OOCK 

THRU 

LAST SECTOR 

GET CONTENTS OF RSLA 

GET CORRECT ANS 

DOES EQUAL 7777 

YES 

BAOsRSLA G000=C0RRECT ANS 



mi CeC-U-DERSC-B 
DERSCB.Pll T5T3b 



lb57 
1&58 
ie»59 
IbSO 
Ibbl 

ib&a 

IbbH 
Ib&S 
lbb6 
1U»7 
liAB 
lbb9 
IbTO 
lb7l 
lb72 
lb73 
IbTM 
IbTS 

IbTb 
lb77 

IbTB 
IbTS 
IbSO 
IbSl 
Ibffi 
lb83 

ibas 

lb85 
IbGb 
lb87 

ibee 

lb8S 

lb« 
lb91 

ib<S 

lb9M 
lb95 
lb% 
lb«)7 
lb9B 
lbT9 
1700 
1701 
1702 
1703 
1704 
1705 

1707 
1708 
1709 



OOSMMb 10M40C 



005450 
005452 




005502 

005504 

00550b 
00S510 
005512 



005514 



005002 
104430 
104420 
022701 
104424 

104430 

104420 
022701 
104000 



0127b7 
1044% 




005566 
005570 



1401 
104204 
005367 
001360 



1044% 
104420 
032311 
104000 



RSil-RSC3 fIfllNTErWNCE HOOE DIftGNOSTIC 
SECTOR FRACTION TEST 
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:§§#»»«#«»»«»«»««»»««§«#»»»»»«»»»»#»»»»«»►»»»»»«»»»»»«»»»<»«»»♦»**»»*«»»»♦ 

TEST 36 SECTOR FRACTION TEST 

tST36: SCOPE 

nOOULE TESTED G0S2 ^ 

CHECKINC^Po^THE ^TO^^ OPEWTIOW OF THE SECTOR TRftCT ION IN THE LOOK-A*CflD REG. 

HANDLE END OF TRACK SPECIRL FOR THE 1^-<M^0 ^ISTER HILL 
CLERR THE FRflCTION bItI IF flWpW tfiSjL^P^. RSLR 
SHOULD irCICATE 7700 ON ANOTHER MRINTQIflfCE CLOCK. 



000040 
003000 
173504 



173510 
173502 



f1RT4: 



CLRDK 

BIS 

BIC 

CLR 

CLR 

NRIND 

f«CK 

22701 

HRINT 

NRIND 

NRCK 

22701 

HLT 



•40.0NCEE 
•3O6g,0NCEt 
NCCNT 
R2 



OERR DRIVE REGISTERS 
St flag BITS 

CLEAR NAINT CLOCK COUNTER 
LEAR re FOR SECTOR COUNTER 
~" IWEX PULSE TO HR REG 
NAINTENANCE REG FOR 

NIT HAINT NODE (CLEAR NRSP) 
BY ^ING 2 J.OCK PULSES 
ISSi£ A NAINT irCEX PULSE 
TO CLEAR THE DRIVE 
CHECK NAINT REG 
TO EQUAL S701 
nR^ADOOOOsCORRECT ANS 




; ISSUE 512 NAINT CLOCKS TO STEP THROUGH THE RESYNC AREA 



001000 173462 



HRT4A: 



000000 
173424 



173350 



NOV 

NCUl 

NRCK 

32711 

HLT 

NCLKO 

NRCK 

22701 

HLT 

CWP 

BEQ 

HLT 

DEC 

BNE 



•512.,REPT 



•O.aRSLA 

.♦A 

!LA 

REPT 

NRT4A 



COUNT TO STEP Tf«J RESYNC 
CLOCK THROUGH RESYNC 
C»€CK NAINT REG 
TO EQUAL 32711 
NR s BAD GOOD = CORRECT ANS 

Ckfi^ ma 

CHEOC m «G 
TO EQUAL S7Q1 
BAOsNR GO0O=C0PRECT ANS 
OOK AHEAD REG 
QUAL 0 



AfiEP 



LOOP THROUGH 
RESYNC AREA 



;ONE HORE PULSE SHOULD CAUSE THE FIRST SECTOR PULSE 



HCLKl 
NRCK 
32311 
HLT 



CLOCK NR UITH AN 11 

CHECK HAiNt REG FOR SECTOR PULSE 

NR SH0UL0s32311 

NRsBAD GOODsCORRECT ANS 



OERSCe.Pil TST3fe 



1710 0CJ5572 

1711 00S57M 
712 00557b 
7.13 Q05&00 
714 

715 
71fa 

717 005&02 

719 005606 

719 OOSfclG 

7ao 005612 

721 005614 

723 
72S 
725 

726 005616 

727 005624 

728 005626 

729 005632 
7X 005634 

731 005636 

732 005640 

733 005642 

734 0056% 
735 

736 
737 

738 005650 

739 0056*2 

740 005654 

741 005660 

742 (X fe 662 

743 005664 

744 005666 
745 

7% 
747 
746 

749 005670 

750 005676 

751 ^04 

752 13135706 

753 005712 

754 005714 
75 005716 

756 005720 

757 005722 

758 005726 



•04450 
104420 
022301 
104000 



017700 
010201 
020100 
001401 
104000 



012767 
104422 
017700 
010201 
020001 
001401 
1040C0 
005367 
001366 



104422 
005202 
017700 
010201 
020001 
001401 
104000 



012767 
012767 
104422 
017700 
010201 
020100 
001401 
104000 
005367 
001366 



RSii-RS03 MAINTENANCE MODE DIAGNOSTIC 
SECTOR FRACTION TEST 



G04 



MRT4B: 



MCcKO 
HRCK 
22301 
HLT 
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; CLOCK MR REG UITH A 1 
; CHECK riAINT REG 
;T0 EQUAL 22301 
;NR=8M) GOOOsCORRECT ANS 



; SECTOR FRACTION BITS IN LOOK-AHEAD REGISTER SHOULD 8E CLEARED (EQUAL TO 00) 



173312 



MOV 
MOV 
CMP 
BEO 
HLT 



9RSLA.BAD 
R2.G060 

go6d.bao 

IS 



gIt c3&CT ANS 

IS THE RSLA REG CORRECT 

rIla=bao GOOO=CORRECTANS 



;STEP THROUGH THE PREAHBLE AREA AND SECTOR DATA 
;AREA UHILE CHECKING THE SECTOR FRACTION 



000122 
173266 

173336 



173360 



IS: 

rtRT4C: 



IS: 



NOV 

MRCLK 

MOV 

MOV 

CMP 

BEQ 

HLT 

DEC 

BNE 



182., REFT 

aRSLAJflO 
R2.G(KI0 
BA6,G00D 
IS 

REPT 
MRT4C 



FOR FIRST FRACTION CHANGE 

CLOCK NR REG HITH AN 11 AND A 1 

GET RSLA 

GET CORRECT ANS 

IS RSLACORRECT 

YES 

BAOsRSLA GOOO=CORRECT ANS 
LOOP ON 
PREAMBLE AREA 



;ONE MORE aOCK TO CAUSE T« SECTOR FRACTION TO CHANGE 



173240 



MRCLK 

INC 

MOV 

MOV 

CMP 

BEQ 

HLT 



R2 

aRSLA.BAO 
R2.G0d0 

ba6,gooo 

2S 



aOCX HR UITH AN 11 Arc A 1 
COUNT fHE FRACTION 
of RSJ* 
SET_»«RECT ANS 
IS laScORHECT* 

^RsBAO OOOOsCORRECT ANS 



; FIRST FRACTION CHANGES AFTER 82 NAINT CLKS, THE REST 
I CHANGE AFTER 20 NAINTENAKCE aOCKS 



000076 
000023 

173206 



173260 



173306 
173302 



2S: 

MRT40: 
HRT4E: 



IS: 



MOV 

MOV 

fWCLK 

NOV 

MOV 

CMP 

BEO 

HLT 

DEC 

BNE 



•62,, REPT 
•19.,REPT1 

dRSLA^ 
R2.G0dD 
QOiXi,Bt€ 
IS 

REPTl 
MRT4E 



COUNT FOR WORDS IN A SECTOR 

CL' 



FOR SECT FRACT TO CHANGE 
MR UITH AN 11 AND A 1 



RSLA 
GET COmECT ANS 
IS RSLA CORRECT* 
YES 

RSLAsfiAD GOOO^CORRECT ANS 
LOOP 



*^AIfOeC-ll-D£RSC-B 
DERSCO.Pli TST36 



.7S0 

7Si 0057X 



104W22 




769 OOSTbM 

770 
771 
772 
773 
77M 

775 Q057bfc 
77S 00S774 
7T7 0K776 
77B qSoCN 



8^ 

022777 
001431 
032767 
00142S 




042767 
0H27O2 




786 0060H2 

787 00604*4 
788 



162702 
0H2767 
010201 
020100 
001401 
lOHOOQ 
005367 
001310 




799 006076 
006120 



RS11-RS03 flfilNTENAUCE MODE DIAGNOSTIC 
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^7777 



173152 
000000 

002000 



001000 
001000 
001000 



QOHOOO 
000100 



173130 



177700 
000077 

177H7H 
000012 
OQOQOl 

177560 



004 006124 012767 000010 
805 006132 104H22 

172760 



173030 




:0r€ nORE CLOCK TO CAUSE THE SECTOR FRACTION TO CHANGE 



173152 
173204 



4$: 



173174 
173164 
173154 

173130 



9$. 



IDS: 

5S: 
12S: 



2S: 



fIRCLK 

CnP 17777, R2 

BEG nRT4F 

INC R2 

flOV SRSLA.BAO 

CMP lO.aRSOT 

BEQ I2t 

BIT IBITIO.ONCEE 

BEQ 12S 



BIT •BIT9.0NCEE 

Bt€ 9S 

BIS •BIT9,0NCEC 

BR lOS 

BIC •BIT9.0NCEE 

BIG IHOOO R2 

BR 5S 

ROD •H000.R2 

SUB •100,ft2 

BIC tBITiO.UNCEE 

NOV R2.G00D 

CMP (^,BM) 

6CQ 2S 

HLT 

DEC REPT 

BfC HRTHD 



;CLOCK MR WITH AN 11 AND A 1 

;AT THE LAST SECTOR-LAST FRACTION' 

YES, FINISH THE SECTOR 

NO. ADO 1 TO FRACTION 
;GEt RSLA 

; IS THIS DRIVE INTERLEAVED' 
;N0 

HAS REPT GONE TO ZERO YET FOR THIS SECTOR' 
HO 

IrSLR HOM points TO NEXT INTERLEAVED 
SECTOR: BIT 9 IN ONCEE INDICATES 
UHETHER RSLA SHOULD NOU 
BE BETtCEN 0000-3700(1) 
OR 4000-7700(0). 

; SHOULD RSLA BE BETUEEN 0000-3700' 

FOR NEXT PASS 

•CLEAR FOR NEXT PASS 
•MKE RSLA LESS THAN 4000 

;C0nPEN5ATE FOR 
INTERLEAVING 

CLEAR FLAG FOR NEXT SECTOR 
GET CORRECT Af6UER FOR RSLA 
IS RSLA CORRECT 
YES 

f^f^^JsO^^ORREC^ ANS 
|H«XCTORFMCTIOH REACHED 77' 
HO 



; CHECK FOR END OF ONE SECTOR OR BEGINNING OF NEXT 



173102 
173072 
173050 



173052 



B12 006154 001366 



IIS: 



3S: 



nRT4F: 
If: 



2S: 



NOV 
BIC 
Cff» 
BEQ 

srp 

MOV 
BIS 
JHP 

NOV 

NRCLK 

NOV 

NOV 

CMP 

BEQ 

HLT 

DEC 

BNE 



R2 >R3.. 
•1^7700, R3 
•77, R3 

•BtriO.OHCEE 
HRTHE 

•8.»REPT 

9RSLA.BA0 
R2.G060 
G060»BA0 
2S 

REPT 
It 



ck sector fraction 
ofIector* 

GINNING OF rCXT 
OOP TO FINISH 

SoNE 




TO ZERO FOR THIS SECTOR 



;CLOCK HR HITH AN 11 AND A 1 
iT RSLA 




a«ULD»7777 

fg^Aco^ 



FINISH 
•LOOP 



CORRECT-END OF DISK^ 
GOOOsCORRECT ANS (7777) 



•^HlNOeC-ll-DERSC-B 
OERSCB.Pll TST3fe 



1813 
181S 

leis 

1818 OOblbH 

1821 00617H 
1882 aOblTh 



1( 

1825 006200 
18?5 006204 

1826 QQ6206 
1627 ^10 
1826 006212 
182^ 006214 

1830 006216 

1831 006220 



104422 
0177M 
012701 

104000 
1044X 

0177O0 
005001 
020100 
001401 
104000 
104420 
022701 
104000 



RSil-RS03 MfllNTENANCE flOOE DIflGNOSMC 
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172734 
007700 



172714 



: SECTOR (WO FRACTION IS = TO 7777 TO IMDICRTE LOST WORD ON THIS TRftCK 
;RSLfl SHOULD EQUAL 7700 ON RNOTHER fWINT CLOCK. 



HRT4G: 



IS: 



2S: 



HRCLK 

NOV 

NOV 

CMP 

BEQ 

HIT 

MRINO 

MOV 

CLR 

CMP 

BEQ 

HLT 

MRCK 

22701 

HLT 



SRSLA.BAO 
•7700.G00D 

gooo,6ao 

IS 



3RSLA.BA0 
GOOD 

GOOD, BAD 
2S 



CLOCX MR MITH AN 11 AhO A 

GET RSLA 

GET CORRECT ANS 

IS RSLA CORRECT' 

YES 

RSLA=BAD GOOD-CORRECT ANS 

ISSUE AN INDEX PULSE TO 

CLEAR THE DRIVE 

GET RSLA 

GET CORRECT ANS 

IS RSLA CORRECT' 

YES 

RSLA=BA0 GOOD^CORRECT AhS 

CHECK MR REG 

TO EQUAL 22701 

MRsBAO GO0D=C0RRECT ANS 



1 



fWINDEC-H-DERSC-B 
DERSCS-PII TST37 



832 
833 
83M 



006222 lOHMW 



1 1 



848 00623H 



I04MI4 
0427S7 
032767 

Si 



104M16 
104420 
022701 
104424 



860 006260 1044X 



)1 



864 



869 

I?! 

872 
873 
874 



OK 
020100 
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000040 



172734 
172726 



172612 
172620 
150600 



006306 
172630 



000002 



881 006434 042767 



000002 172536 
000002 172526 



TEST 37 ILLEGAL FUNCTION TEST 

tST37: SCOPE 



nOOULE TESTED f177S9. H7770 

TEST ILLEGAL FUNCTI6n (ILF) IN RSER. SEND AN ILLEGAL FUNCTION 



THE "GO" 811 IS 
-ERR- TO k SET 



ILLEGAL FUNCTIONS ARE DETECTED ON n7759 BY E20-8 



NRILF: - 

BtC leiTS.ONCEE 
BIT IBITI ONCEE 
BNE NRLFl 
NOV l3 Rc 

;PUT DRIVE IN NAINtENANCE NODE 



HRLFl: 



NROND 
NRCK 
22701 
NRINT 



UAS THERE AN ERROR 



PUT DRIVE INTO HAINT NODE 
CHEOC HR REG TO 
ESmL 22701 

INIT HAINT NODE (CLEAR NRSP) 



;ASSERT A NAINTENANCE NODE DISK -irCOT PULSE 



nRLF2: 



172572 



172560 IS: 



2S: 



WIND 

NOV 

NOV 

NOV 

CNP 

NOV 

NOV 

TYPES 

BIS 

HLT 

HLT 

BIC 
NOV 
NOV 
CNP 
8EQ 
BIS 
HLT 
BIC 



g^SRSCSl 
•l^^GOOO 

^UORK 
U0RK,-(6) 

I6IT1. ONCEE 

!0S 

JITl, ONCEE 



send -ilf- mith th| "co" bit 
^ orm status reg 
St correct ans 

IS RSOS CORRECT* 



IZ <15><12>-ILLEGAL FUNCTION CODE SENT TO DRIVE: 
GET FUNCTION CODE 
PUT UORK ON STAOC 
TYPE STACK IN OCTAL - SUPRESS 
SET ERROR BIT SO ILLEGAL FUN DOESN'T CMNOE 
RSOSsBAD GOOOsCORRECT ANS 




•1™«, 
G060,BAD 

SiTl, ONCEE 

IBITI, ONCEE 



CLEARgROR FLAG 

^ ^ECT ANS 

DID -ILF- SET IN RSER 

W ERROR BIT 

RSERsBAD GOOO=CORRECT ANS 

CLEAREmOR FLAG 



f«ircec-ii-D£Rsc-fi 

DERSC8.P11 TST37 



RS11-RS03 fifllNTENANCE flOOE DIftGNOSTIC 
ILLEGPL FUNCTION TEST 
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882 

883 00b4H2 



104M14 




: CLEAR THE DRIVE FOR THE NEXT 
ArCILF: CLROK 

KV 
V 
CMP 
BEQ 
TYPE 

172M20 BIS 

172H10 1$: bIC 
MOV 
CLR 
CMP 
BEQ 

172370 BIS 
TYPE 
HLT 

172306 2S: BIC 



S 1 Cw#ww I w 

cooo.bAd 

IS 

fcBITl.OHCEE 

•6IT1.0NCEE 

aRSER,B«) 

0000 

GOOO.BM) 

2S 

•BITl^ONCEE 
,.+2 

•BITUONCEE 



'ILF- CODE PASS 
; CLEAR ERRORS 



;GET NEXT ILLEGAL FUNCTION COE 



MRLF3: AOO 
CMP 
BEG 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
CMP 
BEQ 
JMP 

ILFDON: 



•2,R2 

lll.R2 

MRi>3 

•21.R2 

MRL^3 

•31. R2 

MRL?3 

•51.R2 

MRLfS 

t61.R2 

MRL^S 

•71.R2 

HRL^3 

•101.R2 

ILFDON 

MRLFl 



DID 
YES 



•ATA- AND "ERR" CLEAR IN RSOS' 



.ASCIZ <15><12>*'ATA AND ERR IN RSDS SHOULD CLEAR UITH I 

GET RSER 

GET CORRECT At6 

DID ILF CLEAR IN RSER 

^T ERROR BIT _ 
TaSCIZ <15><12>"ILF IN RSER SHOULD CLEAR UITH INir 
RSERsBAO GO0O=C0RRECT AN5 

CLEAR ERROR BIT . . < 



{UPDATE ILF 
IS THIS A ILF CODE 
NO-UPDATE IT 



; FINISHED ALL ILF COOES GET OUT 
; START NEXT ILF FUNCTION 



L04 



nflircEC-ii-OERSC-e 

OERSCS.Pll TST40 



lOHMOO 



RSll-fiS03 NPINTCNMCE tlOOE DIAGNOSTIC 
TEST NO-OP cooes I AND 21 
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1943 OOW* 

194H 

1945 

1SM6 

19H7 0070S2 

19H8 007060 
IW 
1950 

1951 007100 

1952 007102 

1953 00710b 
1^ Q07110 
l<fi5 0071 IS 
195b 007120 

1957 007124 

1958 00712b 



0H27b7 




000010 
000001 

i^Stb 

0121 IM 
OlObOO 
01207b 



0527b7 
0127b7 



777 
001H(Q 
OOW 
104040 
^7 77 
001403 
0047b7 
104040 
0427b7 



gogol o 

QOOOSI 

oooSi 

172014 
012032 
OlObOO 
012014 
000014 



:il««Mf««f«fitif«««»ff«i«t««ifff*ffiii«if «««««««#««««»«»««««««««««««««»« 

TEST 40 TEST NO-OP COOES 1 flHO 21 

; #•«§ ft Mttfttf«f f tti«tt««fti«««Mif «fti*fff «M«ftifti«i«f «ftif «««««ft»i»iiiftii*i * * * * 

tST40: SCOPE 



000004 172212 



nOPULE TESTED H7759 

•BIT2,0NCEE 



mop 



172174 

172074 
172204 



CLROK 
BIC 
NROHD 
HRCK 
22701 
NRINT 
BIT 



17205b 
0427b7 000004 17211b 



IS: 



2S: 



NOV 
NOV 

Si! 

JSR 
W.T 

H.T 
BIC 



•BIT3,0NCEE 
3S 

•i.aRscsi 
•iIhork 

aRSER 

It 

PCiNOPERR 

•%00,aRSDS 
2S 

PC.NOPERR 
•6IT2,0NCEE 



172110 
1721X 
172004 



171774 
172034 



;TEST NO-OP FUNCTION CODE 21 
3S: 



4S: 



5S: 



BIS 
NOV 
NOV 
TST 
BEQ 
JSR 
H.T 

^ 

HLT 
BIC 



•BITS^ONCEE 




4S 

PC.NOPERR 

•^oboo.aRsos 

PC.NOPERR 
!0§ 

•14,0NCEE 



PUT DRIVE INTO NRINT NODE 
CHECK NR REG TO 
EQURL 22701 

INIT NRINT NODE (CLEAR NRSP) 
TESTING CODE I 
NO CODE 21 
LORD NO-OP FUNCTION 
LOAD NO-OP FUNCTION 
RNY ERRORS 
NO 

TYPE IT 



TYPEgROR 
IS RSOSt^CT 



SHOULD 
EQpL lObOO 
CLEAR ERROR FLAG 



TEST TESTING CODE 21 FLAG 
LOAD CODE 21 

NO 

]|S. TYPE ERROR 

ERMR DURING NO-OP FUNCTION 

I| RSOS CORRECT 

TY^ ERROR 



rifliNoec-ii-o£RSC-B 

DERSCS.PU TSTHl 



9SS 



seo 
m 

%3 
«H 

185 
986 

987 
986 
989 
990 
991 
996 
993 
1994 
1995 
19% 
1997 
1996 
!999 
2000 

aool 

200? 
3003 
2Q0M 
2005 
2O05> 
2007 
2008 
2009 
2010 
2011 



0Q713M lOHMOO 



0071% 
0071MO 
007142 




00^ 



007320 
007329 

007344 
007350 

007352 



007364 
007366 
007402 
007406 
007M10 
X*'4i4 
0074a 
0074S 
007*J24 
007440 
Q07H44 
007446 



104414 
104416 
104420 
022701 
1CW24 
104430 

012777 



012777 
D17700 

Q12701 
020100 
001411 
104402 
004767 
104000 
017700 
116701 
020100 
001411 
104402 
004767 



007464 
007470 



17700 
012701 
^100 
001411 
104402 
004767 
104000 

0^10^ 
052767 
000167 
042767 



RS11-RS03 MAINTENANCE MODE QJAGNOSTIC 
TEST NO-OP FUNCTION WITH ERROR BITS SET 
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177777 
172002 
171726 



007200 

000001 
QOOOlO 



000021 
000021 
171574 
177017 



007334 
011664 

171540 
171604 



007372 
011626 

171476 
150600 



0C7430 
011570 

000010 

000010 
1774% 
000010 



;TEST 41 TEST NO-OP FUNCTION UITH ERROR BITS SET 

tST41: SCOPE 



: MODULE TESTED M7759 
AROPER: CLROK 

MRt^ 

MRCK 

22701 

MRINT 

HRIND 



171734 



171736 
171702 



000001 171602 



171710 
171564 



IS: 

2S: 
3S: 



4S: 



5S: 



171514 
171504 
171472 



6S: 



71: 



MOV 

MOVB- 

MOV 

CMP 

B£0 

TYPE 

HLT 

MOV 

BIT 

BNE 

MOV 

BR 

MOV 

MOV 

MOV 

MOV 

CMP 

BEQ 

TYPE 

JSR 

HLT 

MOV 

MOVB 

CMP 

BEQ 

TYPE 

JSR 

HLT 

MOV 

MOV 

CMP 

BEQ 

TYPE 

JSR 

HLT 

BIT 

BNE 

BIS 

JMP 

BIC 



•-1JRSER 

uncAp,good 

aRSASlBAO 

Gooo.mb 

IS 

,.♦2 

•l.UORK 
^iT3,0NCEE 

ii.aRscsi 

Sl.UORK 
ll.iRSCSl 




•1770i7.G000 
GOOO.BW 
4i 

^,CHC 
aRSAS.BAO 

uncnpIgood 

5S 

W,CHQ 
aRSDSJAO 

tiso6dg.Gooo 

6S ' 

..♦2 

K.CHG 

•|IT3,0NCEE 

l«IT3.0NCEE 

MROPEk 

•6IT3,0NCEE 



CLEAR ALL REGISTERS 
PUT DRIVE INTO MAINT MODE 
CHECK MR REG 
TO EQUAL 22701 

INIT MAINT MODE (CLEAR HRSP) 
SEm irOEX PULSE 

LOAD RSER UITH ERRORS 
GET DRIVE UNDER TEST 
CiET RSAS RkG 

DID ATA BIT SET CAUSED BY ERROR 
YES 

.ASCI2 <15><12>"aT ERRORS IN RSER-RSAS IS INCORRECT' 
RSAS=§A0 GOO^COiWECT ANS 
SETUP FOR NO-^ CODE 1 
TESTING CODE 21? 



D NO-OP WOE I 
CK FOR ERRORS 
" FOR CODE 21 

r^HJP COOE 21 
^E^^ANS 
DID RSER CHANGE UITH NO-OP 
NO 

.ASCIZ <15><12>''RSER " 

QOOOsCORRECT ANS 

ANS 

:CT 

><12>-RSflS " 
GOOOsCORRECT ANS 

CT ANS 
CHANGE 

IZ <15><12>-RS0S " 

G00D=C0RRECT ANS 





TING COOE 21 
, GET OUT_ 



SET COOE 21 FLAG 
TEST CODE 21 

DONE CLEAR FLAG AND CONT. 



N04 



fiAircec-n-OERSC-a 

DERSCB.Pll TSTH2 



OOTMTb ICNHOO 



2030 
2031 

2033 
203H 
2035 
203b 
2037 
2038 
2039 
2040 
2041 

^2 
20H3 

204H 

20H5 

20% 
20H7 
2046 
2049 
2050 



2053 
2054 
2055 
20Sb 
2057 
2058 
2059 
2gb0 
20bl 



007500 




007S22 
007530 
Q07S3b 
007540 
007S% 
UU/*»b 4 
007556 
007560 

007562 
007570 
?72 



007576 



007606 
007610 
007612 
'14 
>16 
007624 




104414 
052767 
104416 
104420 
0S701 
ICH 24 
104 30 
0127 7 
022777 
001403 
012777 
012777 
104426 
030400 
104000 

012767 
104422 
0442 



104000 
005%7 

1044% 
104426 
110600 



UCC'ff 

001401 
104140 
016777 
005777 
001401 
104140 
ffi2777 
001401 
104140 
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TEST 42 BLOCK SEARCH TEST 1 

•««»ffff«««««f««tittfft«ffti««ftftfftffftifff««««««««ff««ffti«««fifffffftffffi«««Mtt««««««« 

tST42: SCOPE 



f17754. 117771. H7770 



MODULE TESTED: H7759 
A DRIVE SEARCH FUNCT: 
(SECTOR 41. IF ^TOI 

POSITIONING IN PTOGRL 

(DRY) IN THE QRIV| STATUS REGISTER 




ADDRESS CONFIRN 



(AC) IS ALSO CHEi 



) ARE CHECKED. THE 



000040 171460 



HRSRCH: 



000003 



000041 
000031 



171360 
171370 

171342 
171324 



010643 171414 



171400 



4S: 



IS: 



CLROK 

N^§HD 
MRCK 

sroi 

NRINT 

NRIND 

NOV 

CNP 

BEQ 

MOV 

MOV 

DSCK 

30400 

HLT 

MOV 
MRCLK 
DSCK 
30400 
HLT 
DEC 
BNE 



I8IT5,0NCEE 



l3,aRS0A 
•0 aPSOT 
4S* 

•Ml.aRSOA 
•31 aRSCSl 



«10643,REPT 



REPT 
IS 



;NOTE ADO ONE MORE CLOCK PULSE 
MCLKl 



; CLEAR AU REGISTERS 
;SET CLOCK FLAG 

PUT DRIVE INTO MAINTENANCE MOE 
CHECK MR REG 
;T0 EQUAL ZS701 
ilNIT MR m (CLEAR MRSP) 

; clock index pulse in rsmr 
;d0 a surch for sector 3 or 41 
interl^ved? 
no sector 3 
yesIector hi 

load search command (m7759) 
check rsos 

iTO EQUAL 30400 

;PIP SHOULD BE SET AND DRY SHOULD 
BE Q FOR A DRIVE SEARCH CMD 
STEP THROUGH 3 SECTORS 
; CLOCK MR 

^(l^%L CLOCKING IS COMPLETED 
JO REACH SECTOR 3 

JP CLOCKING Tia 
TOR 3HA$ BEEN REACHED 

TO LOOP courr^ 



104230 



171330 
171254 



171254 
171260 



2S: 



004230 171224 3S: 



DSCK 
110600 
HLT 
CMP 
BEQ 
HLT 
MOV 
TST 
BEQ 
HLT 
CMP 
BEQ 
HLT 



1104230, aRSCSl 
2S 



!DS!AS 
UNlTr 



UNITSV.SRSAS 
aRSAS 
3S 

•DS'AS 
•4230, aRSCSl 
.♦4 

*DS!AS 



aOCK MR REG 

"ATA- AND "DRr 



CHECK Fi 

TO " 



IN RSDS FOR 
TION SHOULD BE 



COMPLETED 



SC 



IN RSCSl SHOULD SET BECAUSE OF 
IT^ SEARCH FUNCTION 

0|0 ATA CLEAR BY URITING INTO IT? 

RSAS SHOULDsO 

DID SC CLEAR BY CLEARING 

-ATA" YES 

NO 



i 



Q07660 lOHOC 



PSiI-RSC3 MfilNTENftNCE NODE DIftGNOSTIC 
BLOCK ScftRCH TEST 2 
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000040 171276 



f 01276 7 
C*ii27S7 

30 iOHSa 

IT' 

iC 



001000 171264 
000040 171242 




171232 



2sm 
aiQO 

2101 
21ffi 
2lS 
2104 

l!S 

2107 

111 
2111 
2U| 

|ll4 
2115 



0077g4 iCN4% 




«t«fffffff4ttf«ftfftftf«««t»«tfffftttt«»titfftffffftff»»*«ffftttffff«ff«ttt»ffffftf #«•«#* 

TEST 43 BLOCK SEPRCH TEST 2 

tST43: SCOPE 

NOQULE TESTED: N7753. H7754. «7771. 117770 

THISTEST INlTIALllEi A BLOU SEAR6h FUNCTION FOR SECTOR 0. UHEN THE DRIVE 
IS CURRENTLY «T ThToISII^ SECTOR. TfC BL05( SERRCH FUNCTION 
SHOULD NOT BE COflfcTEO UNTIL THE ORI^NflKES fl CONPLETE REVXUTIOM 
«C«flC»€S^ BEGlrf«NC OF THE DESIRb OCTCR. 

NRSRC: 



CLROK 
BIS 
NRDNO 
HRCK 
22701 
HRINT 



•BITS.ONCEE 



; ASSERT INDEX PULSE TO INITIALIZE THE ORI 
WIND 



PUT DRIVE INTO NRINTENPNCE NOE 
OCCK HR R^ 
TO EQUPL Stoi 
INIT NR R^ (CLEAR NRSP) 



22701 
HLT 



;5TEP THRU RESYNC PERIOD 
iBlL.REPT 
leiTSlONCEE 



NOV 
BIS 

rff»Tl: HCUl 
NRCK 
32711 
HLT 



CK m REG TO EQUAL 
1 



;TYPE OUT aOCK COUNT IF AN ERROR OCCURS 

m REG 

FOR 
[CT ORTA 




= GOOD s CORRECT DATA 



HLT 

ST 

JNE NRRTl 
;ONE nORE CLOCK PULSE SHOULD ASS&rt 
HCUl 



ffiCK 



2S: 



000100 171202 
171 17M 
000031 171060 4S: 



010026 012767 021506 171150 




U 

NRCU 

NOV 
OSCK 
30400 
HLT 

NOV 



IIOO.REPT 
^.aRSCSl 

I21506,REPT 




ROCKING THROUGH RESYNC PERIOD 
PCTIOO 



CT ANS 



(N77S9) FOR SECTOR 0 



DRY SHOULD 



^mCN CND 

Yore SECTOR o 



AR>:B.Pll TSTW3 



2IIb 

en? 

2U8 
21l5 
2120 
2121 
2122 
2123 
cl2S 
2:25 

2id& 

2127 

fix 

2131 
2132 
2133 
213H 
211S 
213b 
2137 
213| 
2lS 
21H0 
21M1 
2142 
2143 
2144 
2145 
21% 
2147 
2146 
2149 
2150 

21^ 
2194 
21S5 

li^ 

219B 

21bl 

flP 
2166 
21b6 
21fe7 
2166 




oioS^ 

010076 
010100 
010102 
QIQIOH 
OlOlQb 
010110 
D1Q112 
010114 
010116 
blQlS 



010124 
010126 

im 

010l9i 
010136 
QIQIHO 
010142 



104422 
104426 
030400 

iffiooo 



104430 
104420 
022701 
TOnOOO 




1^ 

lOHHg ) 
022701 

imooo 

)1365 



1044% 
104H20 





1401 

te2777 
001401 
104140 



R5ii-R5C3 rifilNTENANCE MODE DIAGNOSTIC 
BLXK SEARCH TEST 2 



!S 



COS 



MfiCYll 27(732) 0H-0CT-7b 12:5b PA'^E S5 



17113M 



; CLOCK m 

;RSC>5 SHOULD NOT 

-.CHftNGE TILL CLOCKING IS COMPLETED 
TO f»EftCH SECTOR 3 



flHaK 
DSCK 
30400 
HLT 

DEC REP^ :KEEP CLOCKING TILL 

Br€ IS iSCCTOR 3 HftS BEEN REACHED 

; ASSERT INDEX PULSE TO SIMULATE tHE BEGINNING OF THE NEXT REvGLJ'IO^ 
NRINO 

; CHECK NR REG TO EQUAL 
22701 



KRCK 
22701 
HLT 



;STEP Tmi RESYNC PERIOD 



OGIOOO 
000040 



17U14 
171072 



NRURl; 



171062 



flOV 
BIS 

fiaKi 

NRCK 

32711 

HLT 

NaKO 

NRCK 

22701 

«.T 

DEC 



•512.,REPT 
tBI^.ONCEE 



REPT 
HRURl 



TYPE OUT CLOCK COUNT IF AN ERROR OCCURS 
CLOCK NR REG 
CHECK FOR 
CORRECT DRTA 

MR = BRQ GOOD : CORRECT DATA 
aOCK HR REG 
CHECK FCR 
COR^CT ORTA 

mm MHILE CLOCKING THROUGH RESYNC PERIOD 
FINISH LOOPING 
THROUGH ^SYNC PERIX 



;OfC MORE CLOCK PULSE SHOLLO ASSERT SECTOR PULSE 
SP=0 EOJ^LS SECTOR PULSE _ 

aOCK m REG 
NR SHOULD 
E 






CT A^B 
nRs^jfoO^CORRECT AN5 



;NOTE ADD OTC nORE aOCK PULSE TO V 
HCUl 



1042X 

itStS 

0042X 



170716 



170722 21: 



170666 3S: 



DSCK 
HLT 



BEQ 

H.T 
CHP 
BEQ 

«.T 



•104230, aRSCSl 
!DS!AS 

•4230,aRSCSl 

i0S!9S :N0 




m "ATA" AN) -oRr 



C0ff»LETED 



;i 9<0ULD SET BECAUSE OF 
SEmSiRJNCTION 



ATA CLEAR BY WITJNG INTO IT^ 



SHOULOsO 
OJI^^^aEAR BY CLEARING 



DOB 



•^ilrCEC-Ii-DtRSC-S 

oeRsca.Pii TST4M 



ClOSlb iOMHK 



RS:i-RSC3 flfilN'ENANCE KOZ CI^NOSKC fWCYU 27(732) 0H-0CT-7b 
DIS*' REGISTER lODIFIED REFjSED ^RMR) ERROR TEST (RSCSl) 
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U 
2202 
2203 
22I?« 
2206 
??pb 
2207 
??nB 
2209 
2210 
2211 
?212 
2213 
221M 
2215 
2216 
2217 
2218 
2219 



TEST 44 DISK RECISTER HOOIFIEO REFUSED (RHR) ERROR TEST (RSCSl) 

«ttft«*»fttftttftt«t««f*««*ftt*««««««««ftft«««ft4««ftfttfffft*ftft««M«««ft«M««ftt*M«*tt 

tST^H: SCOPE 

:I1001L£ TESTED ff7759. M7755. 117770 

rm^ROR IS CAUSED BY URitTING INTO RSCSl HHILE DOING A BLOCK SEARCH FUNCTION 
CHECK HHR DECODER, E12, N7755. IF THIS TEST FAILS 



IpHMm 
0427S7 

iOhhIo 

lOW* 
012777 
012777 

m 

104000 



0000 01 
000031 



170740 



170bH2 
170624 



RNRCl : 



010262 012777 000011 170610 



010270 

01^ 
OK 




017700 

m 

001410 




170620 
000004 



01 



1Q42X 170540 



IS: 




010370 
010376 
OKNOO 



02Z777 
001401 
104004 
104414 
00 5 77 7 
001401 
104040 

022777 
OOJ"^1 
104040 



4f: 



000001 170536 2S: 
1705X 
004200 170502 3S: 



CLROK 
SIC 
NRDND 
NRCK 

SiSi 

NOV 

NOV 

DSCK 

30400 

HLT 



NOV 



NOV 

NOV 

Clff 

BEQ 

TYPE 

TYPE 

HLT 

OSCK 

150600 

HLT 

CNP 

BEQ 

HLT 



CNP 
BEQ 

HLT 

CLROK 

TST 

BEQ 

HLT 

CNP 
BEQ 
HLT 



I6IT5.0NCEE 



ll.aRSOA 
iSi.aRSCSl 



•ii.aRscsi 



aRSER^ 

•4^go6d 

GO0O,BAO 

If 

,TRff? 
.♦2 



1104230, aRSCSl 
2S 

!0S 



•l.aRSOA 

4S 

•DA 

9RSER 
3S 

!DS 

•4200,aRSCSl 

.♦4 

•OS 



CLEAR Aa DRIVE REGISTERS 
CLEAR CU CNT FLAG 
PUT DRIVE INTO HAIHT NODE 
CHECK HR.REG TO 

NODE (CLEAR NRSP) 

SEARCH FUNCTION 




FUNCTION 
AN5 

ON 

BUSY 

UHD< OEAR COtWMD UAS GIVEN 

GET AN5 
DID RWST IN RSER^ 
YES 

^12 -RSCSl- 
RSRi|ADG090»<^0RRECT ANS 

CT ANS 
;CT BITS SET IN RSCSl 




>1 SHOaOsl(H230 
SHOULDslSObOO 



SHOULD CLEAR 

IN RSCS2 

RSCSl SH0ULDs4200 




Ens 



nfliMDec-ii-oeRSc-B 

DERSCB.PU ^STMS 



RSil-RSC3 rWlNTENftNCE f10U£ DIAGNOSTIC flACYll 27(732) 
DISK REGISTER MODIFIED REFUSED (Rf«) ERROR TEST (RSDA) 
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222S 010HQ2 

2226 

2227 

2228 

2229 



2232 
£233 
223H 
2235 

^3^ 
2236 
223S 
22S0 
22S1 
22M2 
22M3 
224M 
22% 
22% 
22M7 
22% 
22% 
2250 
2251 
2252 
2253 
22SH 



2257 



2271 
2272 
2273 



OICMQ 
010412 
01041H 
OlCNlb 
01042H 
010432 
010434 
01U43b 



104400 



104414 
104416 
104420 
022701 
104424 
012777 
012777 
104426 
030400 
104000 



«#««««ft««ft«#««t»H«««««i«««*««««iff»««ff«ff«f ««»««»««««•««««««*•««•««««««««« 

TEST MS DISK REGISTER flOOIFIED REFUSED (WW) ERROR TEST (RSDfiJ 

.tfff*«tt*t««*tt«*«fff«tfttfff««t««tffffiff if fiiffffttf »§§#§«§•§«#«*«*«*«*« 

tST%: SCOPE 

; MODULE TESTED M/755 n7759 M7770 

\pm ERROR IS CAUSED BY URITTING INTO RSOA UHILE DOING R BLXK SEARCH FUNCTION 



00X01 
000031 



170464 
17044O 



0104% 005077 170444 



RMRC2: CLROK 
MROtC 
MRCK 
22701 
MRINT 
MOV 
MOV 
DSCK 
30400 
HLT 



CLR 



010444 
010450 
010494 
01045b 
010%0 
010464 

i\ 

010606 
010514 
010516 




8 




010544 
010552 
010554 



017700 
012701 

goiop 
1410 

IC 
1( 
IC 
104426 

l%8o 
022777 

";i%i 

If ' 



022 777 
001%! 
104004 
104414 
005777 
001%! 
1040% 

022777 
001401 
1040% 



170444 
000004 



021305 
010470 



IS: 



1042X 170364 



170362 2S: 
4S: 



000001 
170354 
004200 170326 3S 



MOV 

MOV 

CMP 

BEQ 

TYPE 

TYPE 

HLT 

DSCK 

150600 

HLT 

CMP 

BEQ 

HLT 



CMP 

BEQ 

HLT 

CLRDK 

TST 

BEQ 

HLT 

CMP 
BEQ 

HLT 



ll.aRSOA 
t3i,3RSCSl 



SRSOA 



aRSERJAO 
•4.G060 

go6d,bao 

IS 

,TRMR 



•104230, aRSCSl 

2S 

!DS 



ll.aRSDA 
4S 

*DA 

9R5ER 

3S 

•OS 

•4200,9R5CS1 

>4 

!DS 



pu?%ivt JSo^mSInI^mooI 

CHECK m REG TO 

MODE (CLEAR MRSP) 



SEARCH FUNCTION 




... BE 
IVE HAS 
OCK 5ARCH FUNCTION 
(XOmECT ANS 

JIFY RSDA 

THIS SHOULD CAUSE AN RMR 
ERROR FORORIVE UAS BUSY 
M€N_^!!t1AND UAS GIVEN 
GETf^ REG 
GET CORRECT ANS 
O^D RHR SET IN RSER^ 

.ASCIZ -RSDA- 

R^RsSAO QOOO^:CORRECT ANS 

(>€CK RSOS TO 

^Syi^'SSorCORRECT ANS 
010 CORRECT BITS SET IN RSCSi 
YES 

RSCSI SHOULO=104230 
^ IJOUL^SObOO 

DID CLR CLEAR RSDA 
NO 

RSDA SHOULOsl 

! ALL REGISTERS 
SHOULD CLEAR 
OK 

RSER SHOUU^ 

CLEAR BITH^ 

RSCSI SH0ULO542OO FOR THE 
CLEAR BIT UAS LOADED IN RSCS2 
RSCSI SH0ULD=4200 



FOR THE 

LOADED IN RSCS2 




Mfiircec-u- 

DERSC8.P11 



OERSC-B 
TSTHb 



FOB 



R511-RSC3 rWINTuNflhCE flOOE DIAGNOSTIC MPCYU 37(732) 
DISK REGISTER HOOIFIEO REFUSED (RW) ERROR TEST (RSER) 



04-0CT-7b 12:5b PAGE SB 



227M 
227S 
227b 
2277 
2278 
2279 
2260 
2281 
2282 
2283 
228H 
2295 
228b 



c299 
2290 
2291 
B2S2 
2293 
229H 
2295 
229fe 
22«J7 
£296 
2299 
2300 
2Xi 
2302 
2303 
23CH 
230S 
23Db 
2307 
2308 
2309 
2310 
2311 
2312 
2313 
2314 
2315 
231b 
2317 
2318 
2319 
2320 
2321 
2322 
2323 



OlOSSb 104M0C 



;TEST % DISK REGISTER MODIFIED REFUSED (RMR) ERROR TEST (RSER. 

•fftft««ifif««f«««tftff»«««»<(fftifff«ftft««t«ff«ftffffft««»«f«««««»tt»«ft«ti«ft«t 
tST%: SCOPE 

; MODULE TESTED M77S9, M77S5. M7770 

;RnR ERROR IS CAUSED BY URItTING INTO RSER UHILE DOING A BLOCK SEARCH FUNCTION 
CHECK RHR DECODER, E12-M775S,IF THIS TEST FAILS. 



OlQSbO 
0105b2 

oireTO 

010572 

OlObTb 
OlObOO 

olobob 

OlOblM 
OlOblb 
010b20 



104H1M 
0427b7 
l04Mlb 
104M20 
022701 
104H2S 
012777 
01?777 
l04H2b 
030400 
lOMOOO 



OOOOHO 170HO0 



000001 
000031 



170302 
1702b4 



0l0b22 012777 177777 1702b4 



RMRCS: CLRDK 
BIC 
MRDW 
MRCK 
22701 
MRINT 
MOV 
MOV 
OSCK 
30400 
HLT 



MOV 



010830 
Q10b34 
OlObHO 
0l0b42 
010b44 
OlObSO 

oiobbz 

OlWI 
OlObbb 
OlObTO 
01Qb72 
01 0700 
010702 



Q1070H 
01070b 
010712 
010714 

01071b 
010724 
D1072b 



017700 
012701 

goioo 

001410 
104402 

104000 
10442b 
ISObOO 
104000 
022777 
001401 
104040 



104414 
005777 
001401 
104040 

022777 
001401 
104040 



1702b0 
000004 



021305 
0l0b54 



IS: 



104230 170200 



4S: 

170202 

004200 170154 3S: 



MOV 

MOV 

CMP 

KG 

TYPE 

TYPE 

HLT 

DSCK 

ISObOO 

HLT 

CMP 

BEO 

HLT 



CLRDK 
TST 
BEQ 
HLT 

CMP 
BEQ 

HLT 



•BIT5.0NCEE 



ftl.aRSDA 
lal.SRSCSl 



k-l,8RSER 



3RSER.BA0 
14.GO60 
Q060,8A0 
IS 

,TRMR 
,.♦2 



•104230. 8RSCS1 

4S 

!0S 



9RSER 

3S 

!0S 

14200. aRSCSl 

.♦4 

•05 



CLEAR Aa DRIVE REGI5TEf?S 
CLEAR CLOCK COUNT FLAG 
PUT DRIVE INTO MAINT MODE 
CHECK MR REr^ TO 
EQUAL 22701 

INTT MAINT MODE (CLEAR MfiSP) 
LOAD RSOA 

LOAD BLOCK SEARCH FUNCTION 

CHECK RSDS 

TO EOUALjQ400 

DRY INRSOS SHOULD BE 

CLEABgP FOR DRIVE HAS 

I^ilP 9r5CK ^ARCH FUNCTION 

RS&% GOOi^O^CT AhS 

HOQIFY RSER 

THIS SHOULD CAUSE AN Rffi 
ERROR FOR DRIVE UAS BUSY 
UA5 GIVEN 

REG 

GET CORRECT ANS 
DID RnR SET IN RSER^ 
YES 

ASCIZ "RSER" 
RSER=IaO G00C=C0RRECT ANS 
CHECK RSDS TO 
EQUAL ISObOO 

RSOS=«Q_ GOOO=CORRECT ANS 
DID COTOECT BITS SET IN RSCSI 
YES 

1 SH0ULOsi04S0 
_ SH()UL0=150b0r 
RSER SHOULD^ 

RSER OK 

RSER SHOULOsO FOR THE 
O&R BITT^ LOADED IN RSCS2 
RSCSI SHOULDs'4200 FOR THE 
CLEAR BIT UAS LOADER IN RSC52 
RSCSI SH0ULDs4200 



GOB 



1fiirCeC-lI-DERSC-B RSil-Ri03 fIfllNTENANCE MODE DIftGNOSTIC MflCYll 27(732) 
' D€RSC8.Pil TST47 DISK REGISTER MODIFIED REFUSED (RfIR) ERROR TES^ (R5AS) 



04-0CT-7b 12:5fa PftGE 



232S 

2g 010730 iOHMOO 



I TEST 47 DISK REGISTER HODIFIED REFUSED (RHR) ERROR TEST (RSAS) 

:««f«»ft««t##tt#«t«««#ttttttfi«ttttt««fff«fttiff«ffftftf«ffff«ftffffff«tftt 

tSTM7: SCOPE 

; MODULE TESTED: M7759, M7755, M7770 _ 

RMR ERROR SHOULD NOT SET BY WRITTING INTO RSPS WHILE DOING fl BLOCK SEARCH FUNCTION 
IF TEST FAILS, CHECK RMR DECODER El2-ri7755. 



Q J 0732 
010734 
01073b 
0107HC 
0107H2 
01074M 
010752 
0107b0 
010762 
010764 



10M414 
104416 
104M20 
022701 
104424 
012777 
012777 
104426 
030400 
104000 



000001 
000031 



170136 
170120 



010766 005077 170124 



RMRC4: CLRDK 
tIRDNO 
fIRCK 
22701 
MRINT 
MOV 
MOV 
DSCK 
30400 
HLT 



CLR 



23»*9 010772 



>1 0 

OllOGH 

01 1100 

oiiim 

2358 011106 
" QllUH 
011116 
2361 
2362 

2363 011120 

2364 011122 

2365 011126 

2366 011130 
2367 

011132 
011140 
2370 011142 



017700 

m 

001435 
lOHOOO 
rSnSm 

wggo 

022777 



104414 
006/77 
001401 
104040 

022777 
001401 
104040 



170116 
000000 



011012 



IS: 



004231 167764 



4S: 

167766 

004200 167740 3S: 



MOV 

MOV 

CMP 

BEQ 

TYPE 

HLT 

DSCK 

30400 

HLT 

CMP 

BEQ 

HLT 



CLROK 
TST 
BEQ 
HLT 

CMP 
BEQ 

HLT 



ll.SRSOfl 
k3i,5RSCSl 



SRSAS 



SRSER.BAD 
•O.GOOO 
G060,BAD 
IS 



14231, 8RSCS1 

4$ 

!DS 



9RSER 
3S 

•OS 

14200, aRscsi 

.+4 

!DS 



CLEAR ALL DRIVE REGISTERS 
PUT DRIVE INTO MAINT MODE 
CHECK MR REG TO 
EQUAL 22701 

INIT MAINT MODE (CLEAR MRSP) 
LCiAO RSOA 

LOAD BLOCK SEARCH FUNCTION 

CHECK RSOS 

TO EQUAL 30400 

DRY IN RSOS SHOULD BE 

CLEA^ FOR DRIVE UAS 

ISSUfiO A BLOCK ^^H FUNCTION 

RSDSsBAD GO0O=CO^CT ANS 

WRITE INTO ATTENTION SUHMARY REGISTER 

SHOULD BE NO RNR ERROR BECAUSE 

WRITING RSflS IN ALLOWED ANYTIME. 

GET RSER REG 

GET CORRECT ANS 

DID RHR SET IN RSER' 

NO 

.ASCIZ <15><12>"R«R ERROR SHOULD NOT SET UHILE ARUWQ 
RSER=8A0 GO00=C0RRECT ANS 
CHECK ^LtO 

RSDS=8AdSoD=C0RRECT ANS 
DID CORRECT BITS SET IN RSCSl 
YES 

RSCSl SH0UL0=4231 
RSOS SHOULO:30400 
RSER SkmJDsQ 
am MX REGISTEOS 
RSER SHOULD CLEAR 
R^ OK 

R^ SiOULDsQ FOR THE 
CLEAR BIT UAS LOADED IN RSCS2 
RSCSl SH0ULD=42Q0 FOR THE 
CLEAR BIT ^ LOADER IN R5CS2 
RSCSl SH0ULD=4200 



HOB 



•«If«eC-il-D€RSC-B 
DeRSCB.Pll TST5Q 



RSii-RSC3 (lAINTENAhCE MODE CIhGNOSTIC 
DRIVE SELECT TEST 
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2371 
2372 
2373 
237M 
237S 
2376 
2377 
2378 
23r<3 
2380 
2381 
2382 
2383 
2304 
2385 
2386 



2389 
23S0 
23S1 
23S2 
23^ 
23S4 
23% 
23% 
23S7 
23% 
23% 
2M00 
2H01 
2H(E 
2S03 
2S0H 
2S0S 



011144 104400 



;ftftft**ft*fttf«»««*«ft««ft«*ft«ft*ftftftt«ftft««««*ffft«««fit««ii««f«M«tflHiffMM«Mf« 

;TEST 50 DRIVE SELECT TEST 

!*»*«ft«fi»«««f*««*«««»««««ff*ff««««««««««««f«ff«f §«««•««««§«««««««#«««§«««*•« 

tSTSO: SCOPE 

; MODULE TESTED: M7755 

;THE PROGRfln LOf»S ft DRIVE REGISTER. OF THE DRIVE UNDER TEST. TO RLL ONES. 

; THE PROGRflfl THEN FINDS ft NON-EXISTENT DRIVE AND TRIES TO LOAo ITS 

; REGISTER HITh ftLL ZEROS. THIS SHOULD CAUSE "NED" TO 
SET IN RSCS2. THE PROGRAM RE-SELECTS THE DRIVE UNDER TEST AND CHECKS 
ITS REGISTER TO SEE IF IT MAS MODIFIED. IT SHOULD CONTAIN ALL ONES. 

; CHECK UNIT NO. COMPARATOR, E19-M775S IF TEST FAILS 



0111% 
011150 
011152 
11154 
11156 



8 



104414 
10441b 
104420 
022701 
10442S 



HRDSEL: 



01 1160 012777 177777 167722 



CLROK 

MRDMD 

MRCK 

22701 

MRINT 

MOV 



•-l,aR50ft 



011166 
011174 
011176 
011202 
011206 
011214 
011216 
011220 

8{{P 

Olli 
01 li 
01 1242 
0112% 



012767 
005001 
010177 
00S777 
032777 
001005 
005201 
»167 



000401 170022 
167666 



167700 
167706 
010000 



IS: 




012777 
010167 
010177 
005077 



167772 



004000 
167760 
167634 
167636 



167642 2S: 



2410 011252 017700 167624 
gll^ 011256 062701 010100 

2413 011262 020100 



Its 



2414 OUj 

2415 01 ll 
2H16 

2*17 0U270 

2418 011276 

2419 011300 104004 
2420 
2421 



1602X 167602 



MOV §401, WORK 

CLR GOOD 

MOV G000.aRSCS2 

TST aRS^ 

BIT •BIT12,3RSC52 

Bt€ 2S 

INC GOOD 

ROL UORK 

BCS NEDOON 

BR IS 

MOV 14000, aRSCSl 

MOV GOOD.HORKl 

MOV G00D!aRSCS2 

CLR aRsoA 



MOV aRSCS2,BAD 

BIS llOlOOlGOOD 

CMP GOOD, BAD 

BEQ ,^ 
HLT 

CMP 1160200, aRSCSl 

BEO .'••4 

HLT !0A 



; SEARCH FOR NON EXISTENT DRIVES 



CLEAR Aa REGISTERS 
PUT DRIVE INTO MflINT MODE 
CHECK MAINT REG 
TO EQUAL J27bl 

INITT'-^IZE MAINT MODE (CLEAR MRSP) 

BY SEOING 2 CLOCK PULSES 

LOAD DISK AOOR REG OF DRIVE UNDER TEST 



LOAD UNIT NO 

IS THIS A NED' 

IS THIS ft fCD' 

FOUND NEO 

UPDATE UNIT NUMBER 

KEEP LOOKING FOR NEO 

COULD NOT FIND ANY NON EXISTENT DRIVES 

LOOK FOR NED 

CLEAR NEO 

SAVE NED NUMBER 

LOflSUHIT t OF NED INTO RSCS2 

URITE INTO A NON EXISTENT DRIVE REG 

THIS SHOULD CAUSE NED TO 

SET IN ^52 

GET RSCS2 

PUT CORRECT ANS IN GOOD 
BY SETTING NED ATC IR 
IS RSCS2 CORRECT' 
YES 

RSCS2s8R0 GOOOsCORRECT ANS 



;IS CSl CORRECT 

htS 

TRE SHOULD BE SET IN CSl BECAUSE 
OF NED ERROR IN RSCS2 
RSCSl SH0ULD=160200 



•«I^CEC-I1-0£RSC-B 
OERSCa.Pli TST5Q 



RS11-RS03 rWINTENftNCE WOE DIfl 
DRIVE SELECT TEST 



2H3e 

2M33 

2H35 
2438 
2S37 
2S3e 

2HM0 
2SM1 

24M3 

24M5 



01130b 




005777 
001401 
104 im 

032777 
001401 
104040 

m 



If>7blO 



000100 Ib7bl4 
010000 167554 



Ib7b24 187542 
177777 187542 



0113% 


001443 






104004 
016700 


1S78M4 




018701 


187800 


011382 


104000 




011384 


000434 




011388 


032787 


010000 


011374 


001030 


011402 


011378 


104402 


011450 


052787 


010000 


011458 







NNOD: 



TST 
BEQ 
HLT 

novB 

BIT 
BEQ 
HLT 

MOV 
CMP 



BEQ 
HLT 
MOV 
MOV 
HLT 
BR 

BIT 
unt 
TYPE 
BIS 



105 

IC MACYU 27(732) 04-0CT-78 12:58 PAGE 81 



9RSA5 

tl§0,aRSC51B 

»r€D.aRSCS2 

.+4 

JDS 

UNNUH.SRSCS2 
l-l,WSDA 



NNOD 
!DA 

UORKl.BAO 
UNNUM.GOOO 

NNOD 

•BIT12,0NCEE 
NNOD 

iBIT12,0NCE£ 



DID ftNY fiTTENTION BITS SET' 
NO 

NO ATTENTION BITS SHOXO BE SET 
CLERR TRE 
DID NED CLERR 
YES 

NEO DID NOT CLEPR IN RSCS2 
BY CLEARING TRE BIT IN RSCSl 
LOAD CORRECT UNIT NUMBER 
DID RSDA GET MODIFIED 
WHILE URITING INTO A NON 
EXISTENT DRIVE? 
NO 

RSOA SHOULOs -1 

IT GOT MODIFIED UHILE URITING 

INTO A rco 

GOOD^IVE UNDER TEST 

BAO'sNON EXISTENT DRIVE THAT UAS 

IN RSCS2 UHEN RSDA GOT NXIFIED 

UAS THIS TYPED BEFORE' 

YES 

.ASCIZ <15><12>-C0UL0 NOT FIND A NON-EXISTENT DRIVE" 
SET TYPED MESSAGE FLAG 



nflirccc-11-OERSc-B 

DERSC8.PU TST51 



011458 104M0C 



Oll'^.feO 
OliHfcfc 
01H70 
01IM7& 
OJ1500 
011502 
OllSOH 



011506 
011512 
01151M 
011520 
OllSS 

°ii 

oiisas 

011534 

011540 
011S44 
011546 
011550 



012787 
104414 
012787 
i044X 
104420 
Q2270i 
104424 



012702 



012722 

000281 
008103 
103H02 
010322 
000774 
012703 

012704 
010422 
005303 
001375 



RSli-RSC3 MfllNTENftNCE MODE DIAGNOSTIC 
nftlNTEMPNCE flODE HRITE TEST 



J05 

MfiCYU 27 
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jTEST 51 PWINTENPNCE MODE URITE TEST 

tST51: SCOPE 

100ULE TESTED: H7771, M7753, f17751 

THIS IS m RS03 DISK MftlNTENftNCE PIOOE (SINGLE-STEPPED) SECTOR 
HRITE TEST. UE ORE TESTING THE COff^ETE DRTft PATH FOR fi DATA 
TRANSFER TO THE DISK. fllLLER ENCODED DATA TO BOTH SURFACES IS 
CHECKED ALONG UITH CORRECT GENERATION OF THE CRC UORD AT THE END 
OF THE SECTOR. INDEX PULSES, f^SYNC, TIHING 
PULSES ARE ALSO CHECKED. 



PREAHBLE, AND SECTOR 



001802 
000040 



187458 
187472 



NRURT: 



NOV 

CLROK 

MOV 

MRIND 

MRCK 

22701 

MRINT 



11802, FLAG2 
»40,0NCEE 



SET TEST FLAG 

CLEAR DRIVE REGISTERS 

SETUP TEST FLAGS 

SEND irOEX PULSE TO MR REG 

CHECK MR REG 

TO EQUAL 22701 

INIT MAINT MODE (CLEflR MRSP) 

BY SENDING 2 CLOCK PULSES 



FILL MEMORY DATA BUFFER (IN8UF) WITH 84 WORDS (1 SECTOR) 

DATA BUFFER WORDS ARE :A WORD OF ALL O'S 

fi WORD OF ALL I'S 
FLOATING I'S PATTERN (16 WORDS) 
A PATTERN OF i%314 (% WORDS) 



028666 
177777 



000058 
148314 



IS: 



2S: 



3S: 



MOV 

CLR 

MOV 

CLR 

SEC 

ROL 

BCS 

MOV 

BR 

MOV 

MOV 
MOV 
DEC 
BNE 



«INBtF,R2 
(R2)* 
•-1,(R2)+ 
R3 

R3 



3,{R2)+ 
1$ 

•%.,R3 

•146314, R4 

R4,(R2)+ 

R3 

3S 



GET LOCATION OF OUTBUF 
CLEAR 1ST LOCATION 
2N0 WORD OF AU ONES 
CLEAR WORK LOC TO GENERATE 
A PATTERM OF FLOATING ONES 
GET PATTERN 
DONE GET OUT 
FILL BUFFER 
COKT 

FILL REMAINING PORTION OF 

; BUFFER WITH A PATTERN OF 146314 

LOAD SUFFER 

OOlC YET* 
;N0 



; SETUP CONTROLLER TO TRAt6FER 64 UOROS OF DATA (1 SECTOR) TO SECTOR 0 



24% 011552 012777 026666 

e4« 011560 012777 177700 

2H^ 011566 000061 

24% 011574 104454 



167326 
187316 
167304 



^m 011576 104220 
2499 011600 104456 



MOV 
MOV 
MOV 
GETSP 



HLT 
SPASS 



iireyF.aRSBA 

•l77706.aRSMC 
t61,aRS631 



•MR 



LOAD Bl£ AOQR REG 
LOAD ISrD (^T REG 
LOAD WRITE COMMAND 
aOCK ROUTINE TO GET SECTOR PULSE 
TO CLEAR OUT COUNTERS AND REGISTERS 
THAT OTHERWISE COULD NOT BE CLEARED. 
COULD NOT SET SECTOR PaSE (0) 
CLOCK MR REG SP = 1 



OEI 



C-jj-OERSC: 



SSOQ 
2S01 



2S04 



2S0S 

2S07 

2Soe 

2S0S 

esio 

2S11 
2S12 
2513 

asiH 

2515 
2516 
2517 
2518 
2S19 
2520 
2521 
2522 
2523 
2S2S 
2S?S 
252E> 
2527 
2528 
252S 
2530 
2531 
2532 
2533 
25?4 
2535 
2S3b 
2537 
2536 
2539 
2SM0 
2S41 
2542 
2543 
2544 



011b02 
01 1604 
OllbOb 
011610 



Q11612 
011620 
011626 
011630 
011632 
011634 
011636 
011640 
011642 
011644 
0116% 
011652 



011654 
011656 
011660 
011662 
011664 
0116G6 
011670 
011672 



011674 
011702 
011704 
011706 
011710 
011712 
011714 
011/16 
011720 
011722 
01172b 



T5T51 



104430 
lOSOOO 



012767 
052767 
104446 
104420 
030511 
104000 
104450 
104420 
0S0501 
104000 
005367 
001385 



104446 
104420 
030111 
104000 
104450 
104420 
020101 
104000 



012767 
ll/«% 
104420 
031511 
104000 
104450 
104420 
021501 
104000 
005367 
001365 



RSll-RSg3 fIfllNTENANCE HQDE 
rifllNTENftNCE nOOE WRITE TEST 



K05 
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; ASSERT INDEX PULSE '0 INITIfiLIZE THE DRIVE 
MR I NO 

MRCK .CHECK MR REG TO EOUfiL 

20501 20501 FOR P 

HLT ;MRITE CCHO HAS BEEN ISSUED 



;STEP THRU RESYNC PERIOD 



001000 
0COO40 



167364 
167342 



nRURTl: 



167332 



MOV 

BIS 

MCLKl 

MRCK 

30511 

HLT 

MCLKO 

MRCK 

20501 

HLT 

DEC 

BNE 



1512., REPT 
IBITS.ONCEE 



REPT 
MRURTl 



TYPE OUT CLOCK COUNT IF ERROR OCCURS 
CLOCK MR REG 
CHECK FOR 
CORRECT DflTfi 

MR = BAD GOOD = CORRECT DATA 
CLOCK m REG 
CHECK FOR 
CORRECT DATA 

ERROR WHILE CLOCKING THROUGH RESYNC PERIOD 
FINISH LOOPING 
THROUGH RESYNC PERIOD 



;ONE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
;SP=0 EQUALS SECTOR PULSE 



MaKl 
MRCK 
30111 
HLT 
MCLKO 
MRCK 
20101 
HLT 



CLOCK MR REG 
MR SHOULD 
EQUAL 30111 

MRsBAO GOODsCORRECT ANS 

aOCK m REG 

CHECK MR 

TO EQUAL 20101 

NRsBRO GOOOsCORRECT ANS 



{PERFORM 63 MAINT CLOCK OPERATIOffi-HRITING PREAMBLE 



000077 167302 



167256 



MOV 

MRWRT2: MCLKi 
MRCK 
31511 
HLT 
MCLKO 
MRCK 
21501 
HLT 
DEC 
BNE 



•63., REPT 



REFT 
nRURT2 



CLOCK MR REG 

CHECK MR REG 

TO EQUAL 31511 

MRsBAO GOOOsCORRECT ANS 

aOCK MR REG 

CHECK MR REG 

TO EQUAL 21501 

MRrBAO GOOO-CORRECT ANS 

DONE YET 

NO LOOP 



NRINKC-n-OeRSC-S 
1.PH TST51 




RSU-RS03 miNTENflNCE HOOE DIPGNOSTIC 
miNTENPTCE nOOE URITE TEST 



LOB 
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2SS8 
<?S59 
2St)C 
2St.I 
2So2 
2S&3 

li^ 

2566 
dSb9 
2S70 
2S71 
aS72 
2573 
2S7M 
2575 
257b 
2577 
2578 
2S7S 
2580 
2581 
2582 
2563 
258H 
2585 
258b 
2587 



25% 



;ORIVE SHOULD NOW RECEIVE 1ST UORO TO BE WRITTEN 



IQHHHb 
10WH2Q 
135511 
OliTSb 104000 

0U7b0 0127b7 000010 
011786 104450 
011770 
011772 
011^74 
011776 

012004 
01200b 
012012 



nCLKl 

NRCK 

131511 

HLT 

NCLKO 

MRCK 

25501 

HLT 

NCLKl 

HRCK 

135511 



CLOCK NR REG 
CHECK NR REG 

GOODsCORRECT ANS 
CLOCK NR REG 
NR REG 9jQULD 
EQUAL ^01 

NR REGsBRO GOODsCORRECT AN5 
CLOCK NR REG 
NR SHOULD EQUAL 
35511 



lb721b 



HLT 

;PERF0RN NEXT STEP 8 TINES TO FINISH WRITING PREANBLE 
•10,REPT 



104420 

'm 

1044% 
104420 
135511 
104000 

0053b7 167172 
Q013b5 



NRWRT3: 



NOV 
NCLKO 
NRCK 
25501 
HLT 
NaKl 
NRCK 
135511 
HLT 
DEC 
BNE 



REPT 
NRWRT3 



CLOCK NR REG 
CHECK NR REG 



TO 



501 



CT ANS 

CLOCK NR REG 

CHECK NR REG 

TO EQUAL 1^11 

NR REGsSAD GOOOsCORRECT ANS 

DONE YES? 

NO LOOP BACK 



;NOVE DATA WORD INTO R503 SHIFT REGISTER (N7753) 



012014 194450 

01201b 104420 

012020 021501 

012022 104000 



012024 10444b 

01202b 104420 

01^ 123511 

01^ 104000 

01Z33H 1Q44S0 

01203b 104420 

012040 033501 

012042 104000 

012044 012705 02b666 

012050 011504 



NCLKO 
NRCK 
21501 
HLT 

;ENC00E SYNC 1 (N7751) 

NCLKl 

NRCK 

123511 

HLT 

NCUO 

NRCK 

33501 

HLT 

NOV IINBUF.RS 
NOV (R5).R4 



; CLOCK NR REG 
C«CK NR REG 
TO EQUAL 21501 
HRsBAO GOOOsCORRCCT ANS 



aOCK NR REG 
NR REG gjOULO 

NRsBAO GOOO^ORRECT ANS 
aOCK NR REG 

NRsBAO GOOD=CORRECT ANS 

GET STARTING AOOR FOR DATA BUFFER 

GET DATA 



M05 



^"^:rC£C-ll-0£RSC-B 



OtRSCe.PU 



T5T51 



RSii-RS03 HfllNTENftNCE HODE DIAGNOSTIC 
r«INTENfiNCE flOOe URITE TF3T 
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25 
2S<» 



2601 
2b(e 

sua 

2S(N 
2605 
2606 
2607 
2606 



012052 012767 C02156 167136 



2S'J2 
2533 
2SSS 

^1 m 



OiSOTO 



0527^7 
104M3M 



012072 lOHOOO 
01207M 104M36 



01207o 
012100 
012106 
112110 
il2116 
012120 
012124 



lOHOOO 
032767 
Q0ini5 

SlOHO 
005367 
001360 




2637 



012226 10HH% 

)122X 104M20 

)122^ 113511 

01223H lOMOOO 



000100 167102 



IS: 



167072 

167050 

000400 
000200 
011352 

0 ^6 666 

iSSS 



167062 
167052 



167034 
167054 



167012 
167004 



166772 



166776 



hOV 



BIS 

XBIT 

CLKOl 



HLT 
CLKOO 



HLT 
BIT 
BNE 
BIT 



DEC 

ere 

BIS 

nov 

DEC 



2S: 

BIG 
JSR 

nov 

ADD 

nov 
nov 

SUB 

nov 

3S: OCC 

ere 

;EBL SHOULD NOU 

naKi 

HRCK 

113511 

HLT 



•1134.,U0RK 



iBIT6.0NCEE 



ieiT7,0NCEE 
2S 

^ITB.OnCEE 

UORK 
IS 

•8IT7.0NCEE 

•19.,WRK 

UORK 

IS 

•6IT8,0NCS 
i8IT7,0H^ 

pcgeAok 

•200,R2 
U0RK!aR2 

R2.^ 
•2 fS 
•l4.,U0RK 
UORK 
IS 

ASSERT 



OOING R 1 SECTOR TRANSFER 63 UOROS 

IB BITS PER WORD-CLOCK LOOPS 

TAKE CRRE OF 1 BIT AT A TIME 

63 TIMES 18 EQUALS 113M LOOPS 

TO GET THROUGH SECTOR (LAST WORD DONE SEPftRn^ 

SET 1ST TRANSFER WORD FLAG 

GET 1 BIT OF DATA 

SET nCLK IN RSNR 

AND CALCULATE NR REG 

FOR CORRECT DATA CNUOB) 

NR REG NOT CORRECT 

CLEAR nCLK TO 

COnPLETE TRANSFER OF THIS BIT 

CALCULATE CORRECT ANS FOR 

NR REG (nUDB) 

NR^ GOOOsCORRECT ANS 

ON LAST WORD YET^ 

YES 

ON CRC WORD YET' 
YES 

DONE UITH 63 WORDS' 
NO 

SET LAST UORD FLAG 
Sn UP TO TRANSFER LAST UORO 
DONE YET? 



^ TRANSFERRING CRC UORO 
CLEAR UST UORD FLAG 
GENERATE CRC MORD 
AND LEAVE IN "UORK" 
GO TO DC 
OF DflTA BUFFER 
LOAO CRC UORO 
RESn POINTER FOR 
RS FOR OC ^ 



TU? TO XfS 
DONE YET 
NO 



CRC 



; CLOCK NR REG TO STOP. THROUGH 
THE RS03 SECTOR DEAD BAND AREA 
CHECK HR REG 
TO EQUAL 113511 

;nR REG=BA0 G000=C0RRECT ANS 



f1fiIM0EC-i:-0ERSC-B 
OERSCB.Pn TSTSl 



2b55 



2S5B 



2690 



1 
1 
1 
1 
1 






1Q4H50 
104M20 
003501 
104000 
1044% 
104420 
111511 
1Q40QQ 
104450 
104420 
001501 
104000 



rs11-rs03 maintenance mode diagnostic 
haintenance node urite test 



NOB 
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223b 0127b7 000017 
104450 



1&6740 



•17,REPT 



Ibb7l4 



REPT 
4S 



104446 
104420 
012711 
104000 
104450 

002701 
104000 



166532 

IQpOOl 
1W014 

i777 166526 



;LOOP 17 TIMES 
MOV 

4S: MCLKO 
MRCK 
3501 
HLT 
MCLKl 
MRCK 
113511 
HLT 
DEC 
BNE 

;FINISH UP 

MCLKO 

MRCK 

3501 

IfcLKl 

MRCK 

111511 

HLT 

MCLKO 

MRCK 

1501 

HLT 



; TRANSFER SHOULD NOW BE COWLETE 

MCLKl 
MRCK 
12711 
HLT 
MCLKO 
MRCK 
2701 
HLT 

;NOM TEST CONTROLLER 




5S: 



001002 
000137 020564 



TST 
BPL 
HLT 
TST 
BEQ 
HLT 
CMP 
BEQ 
HLT 
BIT 
BNE 
JMP 



3RSCS1 
5S 

!0A!I4C 
9RSUC 
.+4 
'UC 

ii.aRSOA 

!DA 

fSITl,FLAG2 

.+6 

SiMRVR2 



CLOCK MR REG 

fHECK MR REG 
0 EQUAL 3501 
MRsBAO GOOOsCORRECT ANS 
CLOCK MR SG 
CHECK MR €g 
TO EQUAL 113511 
MRsBAO GQODsCORRECT ANS 
DONE LOOPING YET» 
NO 



CLOCK MR ^G 
CHECK MR l$G 
TO EQUAL 3501 

SoS^r°='^'' ^ 

CHECK MR REG 

TO EQUAL 111511 

MR^AOGOODsCORRECT ANS 

CLOOT MRttG 

CHECK MRE REG 

TO EQUAL 1501 

MR=6AD G000=C0RRECT ANS 



aOCK MR REG 
CHECK MR 
REG TO 
EQUAL 12711 
CLXK MR REG 
CHECK MR REG 
TO 

EQUAL 2701 



ANY ERRORS' 

NO 

YES 

DID UC GO TO 0 
YES 

UC SHOULD BE = TO 0 
DID RSOA INCREMENT TO A 
YES 

NO RSOA SH0UL0=1 

IN MAINT VERIFY TEST' 

NO 

YES, GO TO VERIFY TEST 



nflirecc-ii-DtfiSC-B 

OEPSS.Pll T5T52 



RSli-ftSG3 g^ilNTENflNCt ?10C€ DIAGNOSTIC 
HfllNTENfihCr READ TEST 



BOB 
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0H-0CT-7b 12: S6 PACE 87 



012HJ0 iOHMOC 



2691 

P 

2694 

2b% 

2&T 
2{>« 

2701 012S12 

2702 0i2H14 
27Q3 012S22 
270" 01 ' 
27ns 01 
270b Olu _ 

012S3b 



'10 012HHO QQ50b7 
'11 




000C40 
04771b 



IbbSHb 

ibbSHO 



IbbSOO 




177777 



000058 
IHbaiH 



»*«««ftft*««»*«tft»t««t«ttt*M««M««M««««««ff«fttft««««*Mtft«HHHHIftHHHffl««« 

TEST S2 miNTENANCE READ TEST 

.ftfttftfftt*ttft««*t4«tt«tt«t«M««M«M**Mffft««»ffffff»**««M*«ftf»fft*fff«t**fftf« 

tST52: SCOPE 



flOOU-E TESTED: f17771, K7753. N77S1 

THIS IS AN RS03 DISK NAINTE^IANCE flOOC (SINGLE-STEPPED) \ 
TEST. UE ARE TESTING THE CtmiTE D«TA PATHFROH TIC 01? 
TO CORE MEMORY. (THE PHASE LOCK LOOP IS NOT TESTED) 

NPRO: CLRDK 



ECTOR READ TiniNG 
( OeCODXNG LXIC 



f«IND 
r«CK 
22701 
NRINT 



CLR 



•BITS.ONCEE 
•47716, ONCEE 



FLAC^ 



CLEAR DRIVE REGISTERS 
SFT TYPE CLOCK COUNT " 
CLEAR ALL OTHER FLAG BITS 
SEND INDEX PULSE TO m REG 
CICCK HR%C 
TO EQUAL S701 
INIT NAINT nOOE iCLEAR mSP) 
BY SENDING 2 CLOCK PULSES 

; CLEAR FLAG TEST BITS 



Fia HEHORY DATA BUFFER (INBUF) WITH b4 UOROS (1 SECTOR) 
DATA amR UOROS ARE jf^J^^fj^^Q*^ 



If: 

2S: 
3S: 



NOV 
CLR 
NOV 
CLR 
SEC 
ROL 
BCS 

IS" 

NOV 
NOV 
NOV 



•INBUF.Ra 

(R2)* 
•-.l.(R2)+ 
R3 

R3 

^,(R2)« 



FLOATING rS PATTERN (IS UOROS) 
A PATTDiN or 1H6314 (% yORDS) 

GET 



•%..R3 



OCATION OF ireuF 

LOCATION 
OF Aa ONES 
LOC TO GENERATE 
OF aOATING ONES 




Fig REMAINING PORTION OF 
BUFFER UITH A PATTERN OF 148314 
LOAD BUFFER 
DONE YET 
NO 



DATA HHICH IS "READ" 



i}!^y^1lTlN'SI 
OUTBUF IS IfCRE THE DATA UOROS FROM THE 
IhASSBUS ARE STORED. 



Ci 



X" >a-0tR£.'-5 



?7M3 

?^ 



^"^^ 

27b5 

27b8 
27S9 
2770 
?771 
£772 
2773 
277M 
277S 
377b 
2777 
2778 
277^ 
2780 
2781 
2782 
2783 
27BH 



012SI0 
0i2Sl(> 

012536 
012SH2 

0i25VS 
0I2S% 
GI2550 



Di25S2 
Qi255M 



0125% 
012SM 
0I25&2 
0125&M 





Ci2777 
012777 
CI2I77 
012702 
312703 
005023 




iOH?20 
iD'+HSo 



i04H30 
104420 
022601 
104000 



012767 
052767 
1044% 
1044a 
032611 
1Q40QQ 
104>Si 
104420 




1044% 
104420 

m 

ir 




i*Sll-R£C3 l1fiINT£NANCE f^OOE ClftGNOS'IC 
IftlNTENfiMCE 9£fC TEST 



-uto 



12) OH-OC^-Zfe i2;5fc PhGE b8 



:SETUP CONTROLLER TO TRflNSFEft bH UOROS OF DfiTP (i SECTOR) FROfI SECTOR 



027%6 
177700 
QCQ071 
000100 
027466 



166370 
166360 
166346 



nov 
nov 

MOV 

nov 
?iov 

CLR 
DEC 
Bt€ 
GETSF 



HIT 
SPftSS 



tOJTBUF.SRSBfl 

•177700. aRSWC 

•71.aRStSi 

tl06.R2 

•0UTBUF,R3 

(R3)* 

4S 



LOAD BUS ROOR REG 

LORD WORD COUNT REG 

LORD RERQ CCtmC 

CLEAR T« OUTBUF TROLE 50 ^Hfi^ 

l*CN THE READ IS FINISHED, HE Cnh 

COnPRRE HHRT IC GOT (OUTBUF) 

UITH UHRT EXPECTED aNBUF). 

CLOCK ROUTINE TO GET SECTOR PULSE 
TO CLERR OUT COUNTERS RND REGIS'^PS 
THAT OTHERWISE COULD NOT BE CLEARED. 
COULD NOT SET SECTOR PU SE (0) 
CLOCK NR REG SP = 1 



; ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 

HRirc 

NRCK ;C«CK NR REG TO EQUAL 

22601 22601 FOR A 

HLT READ COMD 



;STEP TUnj RESYHC PERIOD 



001000 166410 
000040 166366 



NRROl: 



1663S6 



HOV 

BIS 

NCLKl 

NRCK 

32611 

HLT 

nCLKO 

HRCK 

22601 

HLT 

oec 



•512.,REPT 
•BITSlONCEE 



REPT 
ffffiOl 



TYPE OUT aOCK COUNT 
CLOCK NR REG 
CHECK FOR 
CORRECT DATA 

NRxSAO GOQQsCORRECT DATA 
aOCK HR ^G 
CtfOC FOR 
CW^CT DATA 

EWWR iWILE aOCKING TWOUGH RESYNC 
FINISH LOOPING 
THROUGH RESYNC PERIOD 



;OHE nORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
;SP^ EQUALS SECTOR PULSE 



HCUl 
NRCK 
32211 
HLT 

naKO 

NRCK 

22201 

HLT 



aOCK m REG 
HR SHOULD 
EQUAL 32211 

NRsSAO G00&=C0RRECT ANS 

CLOW, m REG 

CHECK MR 

TO EQUAL 22201 

NR=8A0 GOOOsCORRECT ANS 



RSiI-RSC3 flAINTENANCE HOOC DIAGNOSTIC 
riAINTENANCC READ TEST 



OOb 



flftCYli 27(732) 0H-0CT-7b 12:56 fii:£ 




' 

' 2800 
' 2901 
a8Q2 
3803 
3904 
8805 

ggob 

2907 
2908 
290S 
2910 
2811 
2812 
2813 
2814 
2815 
281b 
2817 
2B18 
2919 
2820 
2S2I 
2822 
2823 



_1267S 
012702 



01270N 

0^2720 
012722 
0ir/2M 



012726 
012732 
Ql273b 
0127H2 
0127S0 



01275b 
012760 
012762 

01276M 
012766 

012770 
01277M 



:PEKFORH 71 mWl CLOCK OPERPTIONS— 



012767 000107 
U 



166326 




005367 166302 
001365 



012777 000005 
012777 000015 



10HH20 
133615 
lOHOOO 



005067 166274 
012705 



166212 
166204 



162705 
012767 000045 
012767 



166236 
166226 



nov 

nRRD2: naKi 

HRCK 

33611 

H.T 

NCLKO 

nRCK 

23601 

HLT 

DEC 

BNE 

;RE«D SYfCr 

«0V 

flOV 

KRCK 

133615 

HLT 

i^fC DATA 
m03: CLR 
NOV 
SUB 
flOV 
NOV 



104H44 
104440 
lOHOOO 

104H42 
104000 



IS: 



166210 



RBIT 

CLKRl 

HLT 

CURO 
HLT 

DEC 



■7:,,R£PT 



REPT 
NRR02 



is.aRsnR 
•iS.dRsnR 



U0RK3 

•4$. REPT 1 
•UK., REPT 



CLOCK m P£Q 

CHECK nR f€G 

TO EQUAL 33611 

nRs8A0 GOODsCORRECT ANS 

CLOCK m KG 

CHECK m m 

TO EQUAL 23601 
nR=BAD GOOC^CORRECT AN5 
DONE YET 
NO LOOP 



REPT 



; CLEAR CLOCK COUNT FOR DATA M) 

;G£T STARTING AOORESS FOR DATA BUFFER 

SETUP COUKTER FOR 1ST S8 BIT 

SETUP COUNTER TO TRANSFER 

64 U0RDS-13X64SU52 

1 aOCK PER 1 BIT OF DATA 

GET I DATA BIT 

aOCK HR kI 

m NOT CORRECT 

;aOCK m REG 

I m REG NOT CORRECT 

;00NE UITH COMPLETE TRANSFER 
•NO 



:c-U-OeRSC-B 
IPil TST52 




286*4 



i: 
oi: 

iii^i! 

013070 

01307b 
Q131Q0 
013102 
013104 
01310b 
013110 
013112 
01311M 

im 

013122 
01312S 



01312b 
01313H 
Q1313b 

0131M2 
0131HH 
0131% 

8ir: 

013191 
0131b0 



0131bb 
013170 



R5il-RSC3 f1flINTEN«NCE 
flAlNTENANCE READ TEST 

OOOHOO IbblbM 3S: 



E0& 



MODE DIAGNOSTIC MACYU 27(732) 0H-0CT-7b 12:56 PAGE 70 



000400 

mi m 

ibbi% 



IbblSS 
lbbl52 



lbbl4b 



000002 
0127b7 000022 lbbl20 




It 

104420 

\m 

104450 



3S: 




IC 

1044% 
104420 
113bU 
104000 

104420 
OOSbOl 
104000 



BIT 
Bt€ 
BIS 

?^ 

fWV 
HOV 
AOO 

nov 

flOV 

sue 

MOV 
BR 

fICLKl 

nRCK 

llTbU 

HLT 

NCLKO 

HRCK 

3b01 

HLT 

nRCK 

113611 

HLT 

N^KO 

mCK 

3b01 

HLT 



•|ITB,ONCEE 

IBITB.ONCEE 
REPT1,SAVEE 

I200,te 

U0Ri^aR2 

R2,R^ 

•2'RS 

•l6.,REPT 

II 



DID HE ALREADY DO CRC 
YES 

NO SET CRC FLAG 

^EflRft^riRC HORO 

AND LEAVE IN LOC "WORK" 

; RESTORE REPTl 
STORE CRC UORO AT END OF 
INBUF TABLE 



SETUP TO TRANSFER 1 UD 



TRANSFER 
CLOCK HR 
CHECK HR REG 
TO JOUflL 
llTbU 

aOCK HR REG 
3801 

CLOCK NR REG 
C»CCK NR 
TO EQUAL 

^^^HR REG 

TO EQUAL 
3601 



UD 



;PERF0Rn 20 NAINTENANCe aOCK 0PERflTI0t6 
STEP INTO END OF SECTOR OEAO BAND 
EBL IS NOU ASSERTED 



0127b7 000020 
1044% 
104420 

1QHM50 

If 



ibbOSO 



nR04: 
IS: 




7 lbb024 

001366 



ilrrrtb 
104420 
117bll 
104000 



NOV 

NCLKl 

NRCK 

NCUO 
NRCK 

DEC 
BTC 



•20,REPT 



REPT 
IS 



aOCK NR REG 
gCCK NR REG 
TO EQUAL 
113611 

aOCK NR REG 
CHECK NR 
REG TO 
EQUAL 3601 
DONE YET» 
NO 



;PERF0RN ONE NAINTENANCE CLOCK OPERATION 
•SHOULD GET STROBE BUFFER 



1 



117611 
HLT 



CLOCK NR REG 
CHECK NR 
REG TO 
EQUAL 117bli 



?880 
2881 



?885 



2S01 



013i72 104M50 

0131 7M 02^777 

Q132G2 DOlMOl 

01325* 1040SM 

0l32a> 005777 

Q13212 OQIHOI 

01321M lOSOlO 

>lb 022777 

" 001401 

lOsooH 



0x2700 
012701 
012787 




022021 

mm 

032777 




Ub7% 
lOHHO b 
02202 1 
0007M3 



Raii-RsUJ frtlNTfcNH^iCE flOO£ DIhGNOSTIC 
HAINTENftNCE REM) TEST 



F06 

MflCYll 27(732) 



0M-0CT-7E> 12:56 PftGE 71 



;PERFORn Uf€ IfilNTEhANCE CLOCK OPERATION 
; SHOULD COMPLETE TRANSFER. 







riROS: 


nCLKO 




: CLOCK MR REG 


0CH27Q 


:6567& 




CflP 
BEO 
HLT 


•M270,aRSCSl 
1$ 

!0A!0S.'UC 


;ANY ERRORS? 
•NO 


165672 




IS: 


TST 
BEO 
HLT 


9RSUC 
'UC 


;0I0 UC GO 10 0 
YES 

;I4C REG SH0UL0=0 


000001 


16566H 




CMP 
BEQ 
HLT 


ii.aRSOA 
.♦A 

!DA 


•NO RSDA SHOULDsl 



; COMPARE DATA READ UITH INPUT BUFFER 
WILL ONLY TYPEOUT 10 ERRORS — BUT IF SU12 IS SET 
IT HILL TYPE OUT ALL 



a:.: I :c 



026666 
027466 
000012 
000101 



010000 
165706 



165706 
013314 
165660 



165736 



164300 



MRD6: 



3S: 



MOV 
MOV 
MOV 
MOV 
DEC 
BEO 
CflP 
BEQ 
BIT 



II: 



2S: 



DEC 

BEQ 

Cff» 

HLT 

MOV 

TYPE 

MOV 

TYPES 

CMP 

BR 



tINBUF.BAO 
•OUTBt/^GOOO 

\\o\ 

R5 
2S 

(6M))^,(GO0O)4 
3S 

IBIT12,5SUR 
IS 

REPT 
2S 

-(BAD), '(GOOD) 

8A0.U0RK 

&6RK,-(6) 

(BAD)4,(G000)4 
3f 



GET STARTING LOC OF EXPECTED DATA 

GET STARTING LOC OF DATA "READ" FROM DISK 

SET UP ERROR COUNTER 

^MPARE 1 SECTOR 

DONE UITH SECTOR 

iFd^ CORRECT^ 
YES 

TYPE ALL ERRORS' 

TYPED OUT 10 ERRORS YET' 
YES GET OUT 
GET ERROR 
TYPE OUT ERROR 

.RSCIZ "BAD ADDRESS: " 

PUT UORX ON STACK 

TYPE STACK IN OCTAL - SUPRESS 



;DONE 



lflIfC€C-n-DeRSC-B 
OERSCB.PH T5T53 



RSIl-R5u3 nfllNTENANCE f*OOE DIAGNOSTIC 
MAINTENANCE NODE DATA WRITE CHECK TEST 



GOb 
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2Siq 

2S22 

2<J25 
2<32t> 
3V7 
3Se9 
2S2S 
2<JX 
2S3i 
2S32 
2S33 
2S3S 
2S3S 
2S38 
2937 
2S38 
2S3S 
2940 
2941 
2942 
2943 

2945 
294fc 
2947 
cm 
2949 
2950 
2951 
2952 

29SH 



2956 
2959 

PI? 

29b2 
29b3 
29&4 
29£ 
29tt 
2%7 
2%8 



0133S4 104400 



165612 
165604 



104414 

052767 000040 

013356 042767 047716 

013364 104430 

013366 104420 

013370 022701 

013372 10442S 



013374 012767 000004 165542 



013402 
013406 
013410 

gi3Hm 

013416 
013H20 

W" 

013436 
013474 

Q13442 
0134H4 



0134% 
013454 
013462 
013470 



013472 
013474 



012^ 026666 
177777 




000056 
146314 



012777 
012777 
012777 
104454 



104220 
104456 



026666 
177700 
000051 



165432 
165422 
165410 



TEST 53 MAINTENANCE NODE DATA WRITE CHECK TEST 

•**««*«»«*«««*«**«*«««««««*««««««««*««««««««««««««««#«»«««««««««#««««***** 

tST53: SCOPE 

MODULE TESTED: M7771. M7753, M7751 

A Of€ SECTOR TRANSFEft IS DOfC WITH A WRITE CHECK FUNCTION. 
WITHIN THE RS03, A WRITE CHECK FUNCTION IS IDENTICAL TO A 
READ FUNCTION. 



MRUCK: CLROK 
BIS 

eic 

NRINO 
HRCK 
22701 
HRINT 



•BITS.ONCEE 
•477l6,0NCEE 



NOV •4,FLAG2 



CLEAR DRIVE REGISTERS 
SET TYPE CLOCK COUNT FLAG 
CLEAR AU OTHER FLAG BITS 
SEND INDEX PULSE TO NR REG 
CFCCK HR REG 
TO EQUAL 22701 

INIT MAINT MODE (CLEAR MRSP) 
BY SENDING 2 CLOCKPULSES 

;S£T HC FLAG FOR CLKRl ROUTINE 



Fia riENORY DATA BUFFER (INBUF) WITH 64 WORDS (1 SECTOR) 
DATA BUFFER WORDS ARE j^^^j^ VS^ 

FLOATING rS PATTERN (16 WORDS) 
A PATTERN OF 146314 (% WORDS) 



IS: 

2S: 
3S: 



NOV 

CLR 

NOV 

CLR 

SEC 

ROL 

BCS 

NOV 

BR 

NOV 

NOV 

NOV 

DEC 

BNE 



•INBUF, R2 

(R2) + 

•-1,(R2)+ 

R3 

R3 
2S 

R3,(R2)* 
IS 

146. aRS 

•1463l4,R4 

R4,(R2)+ 

R3 

3S 



GET LOCATION OF INBUF 
CLEAR 1ST LOCATION 
2rC UORDOF ALL OTCS 
alARWORK LOC TO GENERATE 
A PATTERN OF FLOATING ONES 
GET PATTERN 
DONE GET OUT 
Fia BUFFER 
CONT 

Fig REMAINING PORTION OF 
BUFFER WITH A PATTERN OF 146314 
LOAD BUFFER 
DOfC YET 
NO 



; SETUP CONTROaER TO TRANSFER 64 WORDS OF DATA (1 SECTOR) FRON SECTOR 0 



NOV 
NOV 
NOV 
GETSP 



HLT 
SPASS 



•INBUF.aRS8A 

•177706.aRSWC 

i51,9RSCSl 



!MR 



LOAD BUS AOOR REG 
LOAD WORD COUNT REG 
LOAD WRITE CHECK CONNAND 
CLOCK ROUTINE TO tfT SECTOR PULSE 
TO aEAR OUT COUNTERS AND REGISTERS 
THAT OTHERWISE COULD NOT BE aEARED. 
COULD NOT SET SECTOR PULSE (0) 
CLOCK NR REG SP = 1 



iflircec-u-OERSC-B 

OERSCB-PU TST53 




2V7 



?9S0 

aw 

2997 
trTXi 
2999 
3000 
3001 
3002 
3003 
3004 
3005 
3006 
3007 
3006 
3009 
3010 
Xll 
3012 
3C13 



013550 
013552 
01355M 
013558 
013560 
013562 
01356H 
013566 



013570 
013576 
013600 
0136Ce 
013604 
013606 
013610 
013612 
013614 
013616 
013622 



012767 
0527^ 




005367 
001365 



104446 
104420 
032311 
104000 
104450 
104420 
022301 
104000 



012767 
1044'*6 

C!? 

104000 
104450 
104420 
023701 
104000 
005367 
001365 



RSU-RSC3 MAlNTEriANCE MODE OlftGNOSTIC 
f«INTEN«NCE r»00E OflTft URITE CHECK TEST 



HOb 

MACYll 27(732) 



04-0CT-76 12:56 P«GE 73 



.ASSERT INDEX PULSE TO INITIftLIZE THE DRIVE 
MRIND 

riRCK ; CHECK KR REG TO EQUAL 

22701 ; 22701 

HLT 



;STEP THRU RESYNC PERIOD 



OOiOOO 165470 
000040 165446 



165436 



MOV 
BIS 

MRUCKl: nCLKl 
MRCK 
32711 
HLT 
nCLKO 
HRCK 
22701 
HLT 
DEC 
BNE 



•512.,REPT 
IBITS.ONCEE 



REPT 
riRUCKl 



TYPE OUT CLOCK COUNT IF ERROR OCCURS 
CLOCK MR REG 
CHECK FOR 
CORRECT DATA 

NR=BAD G00D=C0RRECT DATA 
CLOCK NR REG 
CHECK FOR 
CORRECT DATA 

ERROR WHILE CLOCKING THROUGH RESYNC 
FINISH LOOPING 
THROUGH RESYNC PERIOD 



:0NE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
;SP=0 EQUALS SECTOR PULSE 



HCLKl 
MRCK 
32311 
HLT 
tICLKO 
MRCK 
22301 
HLT 



CLOCK MR REG 
NR SHOULD 
EQUAL 32311 

NRsBAO GOOOsCORRECT ANS 

CLOCK HR REG 

CHECK NR 

TO EQUAL 22301 

m=8AD GOOD^CORRECT ANS 



; PERFORM 71 DOUBLE MAINT CLOCK OPERATIONS— 



000107 165406 



nRUCK2: 



165362 



MOV 

MCLKl 

NRCK 

33711 

HLT 

MCLKO 

HRCK 

23701 

HLT 

DEC 

BNE 



•71., REPT 



REPT 
NRUCK2 



aOCK NR REG 

CHECK HR REG 

TO EQUAL 33711 

msBl€ G000=C0RRECT ANS 

CLOCK MR REG 

CHECK NR REG 

TO EQUAL 23701 

MR=BA0 GOOOsCORRECT ANS 

DONE YET 

NO LOOP 



I0& 



«flir€EC-il-OeRSC-B 
DERSCB.Pli TST53 



0l3b2H 012777 
n3b32 012777 



3025 




8i 

oiabsb 

013882 
013870 



013878 



8 



013704 
013708 

013710 
01371H 
013716 
01372M 
013726 
013734 
013742 

0137% 
0137S2 
013780 

013770 
013/72 
013776 
014004 



)1( 
162705 
012767 
012767 



104M44 
104440 
104000 

104442 
104000 

005387 
001370 
032767 
OOlUX 
052787 
016767 
004767 

012702 
016767 
082702 
016712 
010205 
182705 
012767 
000734 



RSn-RSC3 nfilNTENANCE MODE DIAGNOSTIC MftCYll 27(732) 
flPINTENANCE nODE DfiTft WRITE CHECK TEST 



0M-0CT-7b 12:5b PftGE 74 



000005 
000015 



000002 
000045 
002200 



000400 
1852% 
007S74 

026888 
185216 
000200 
165228 

000002 
000022 



165272 
165264 



165316 
165306 



:REflO SYNC"!" 

MOV 

MOV 

MRCK 

133715 

HLT 

jREflO OfiTA 
muCK3: CLR 
MOV 
SUB 
MOV 
MOV 



IS: 



165270 

000400 165244 2S: 



165234 
165232 



165226 



165200 



REIT 

CLKRl 

HLT 

CLKRO 
HLT 

DEC 
BNE 
BIT 
BHC 
BIS 
NOV 
JSR 

MOV 
MOV 
flOO 
MOV 
MOV 
SUB 
MOV 
BR 



iS.aRSMR 
»15,3RSMR 



U0RK3 

IINBUF,R5 

•2.R5 

•4§.REPT1 

•n§2.,REPT 



REPT 
IS 

I8IT6.0NCEE 
31 

tBITB.ONCEE 
REPTllSAVEE 

pc.ceAcrc 

•INBUFJ2 
SflVEEjEPTl 
i200,te 
U0RK18R2 

•2lR5 

•1§.,REPT 

IS 



CLEAR CLOCK COUNT FOR DflTft UD 

GET STARTING ADDRESS FOR DATA BUFFER 

SETUP COUNTER FOR 1ST SB BIT 

SETUP COUNTER TO TRANSFER 

64 U0RDS-1BX64:1152 

1 CLOCK PER 1 BIT OF DATA 

GET 1 DATA BITS 

CLOCK MR tSG 

MR NOT CORRECT 

CLOCK MR REG 

MR REG NOT CORRECT 

DONE WITH COMPLETE TR»<SFER 
NO 

DID UE ALREADY DO CRC? 
YES 

NO SET CRC aAG 
SAVE REPTl 
GENERATE CRC WORD 
AND LEAVE IN LOC "WORK- 
RESTORE REPTl 
STOf€ CRC WORD AT END OF 
INBUF TABLE 



; SETUP TO TRANSFER 1 WD 
•TRANSFER CRC WD 



'WINDEC-ll-OeRSC-B 
DERSCB-PU TST53 



30S3 

30SM 



30S8 

30bO 
30bl 



»»♦ 
30b5 
30b6 
30b7 
30b8 
30bS 
3070 
3071 
3072 
3073 
307M 
3075 
307b 
3077 
3078 
3073 
3060 
3081 



3084 



3093 



Ji8? 
iiS 

312* 
31K 
310l 



1H006 
14010 
IHOIS 
14014 
1401b 
1» 
1' 
1' 
140% 

014034 
01403b 
014040 
014042 
014044 



1044% 
104420 
117711 

10442 0 
0^3701 
194000 
1044% 
104420 
113711 
104000 
104450 
104420 
003701 
104000 



RSU-KS03 MAINTENANCE MODE DIAGNOSTIC 
riAINTENANCE NODE DATA WRITE CHECK TEST 



3S: 



JOb 

flACYil 27(732) 



04-0CT-7b 12:5b PACE 75 



HCLKl , 


CLOCK MR REG 


fIRCK 


CHECK HR REG 


117711 


TO EQUAL 


HLT 


117711 


fICLKQ 


CLOCK MR REG 


fIRCK 


CHECK MR 


3701 


,T0 EQUAL 


HLT 


3701 


fICLKl 


; CLOCK MR REG 


MRCK 


.CHECK MR 
;T0 EQUAL 


113711 


HLT 


,113711 


nCLKO 


; CLOCK MR REG 


MRCK 


.CHECK HR 


3701 


;T0 EQUAL 


HLT 


3701 



; PERFORM 20 HAINTEMANCE CLOCK OPERATIONS 
STEP INTO END OF SECTOR DEAD BAND 
EBL IS NOU ASSERTED 



0140% 
0140^ 
014Sb 
0140b0 
014062 
0140b4 
014Qb6 
014070 
0140^ 
014074 
014100 



.0127b7 000020 
1044% 
104420 
113711 
104000 
104450 
10442 0 
003701 
104000 

005367 lb5104 



lb5130 



001365 



MRUCK4: MOV 

113711 
HLT 
HCUO 
HRCK 

£?' 

DEC 



•20,REPT 



REPT 
IS 



CLOCK MR 9Ei 
^CK MR rIg 

ti|CK 5 REG 
TO 



014102 1044% 

Ql4im 104420 

014106 i 17711 

014110 104000 



NCUl 
HRQC 
117711 
HLT 




lit REG 



117711 



CUXK QPERMION 




0042S0 164756 



m250,96CSl 



164752 



16H7HM 




NO 



HR REG 

— 



Og MC GO TO 0 
RS0A>1 



SHOULOsl 



L 



KOb 



flAIfCeC-U-OERSC-B 
OESSCB.Pll TST54 



3107 

3108 

3109 

3110 

3111 

3112 

3113 

3114 

3115 

311b 

3117 

3118 

3119 

31M 

3121 

3122 

3123 

312S 

312S 

3126 

3127 

3128 

3129 

3130 

3131 

3132 

3133 

3134 

3135 

313b 

3137 

3138 

3139 

3140 

3141 

3142 

3143 

3144 

3145 

31% 

3147 

3148 

3149 

3150 

3151 

1152 

3153 



014150 104400 



014152 
0141b0 
0141b2 
014170 
01417b 
014200 
014202 
014204 

014208 
014214 
01421b 



014224 

014^ 
01423b 



0142% 
0142S2 
01425b 
014260 
014262 



012767 
104414 
052767 
042767 
1044X 
104420 
022701 
10442H 

032767 
001023 
012767 



012702 
012703 

005303 



012722 
012703 
005022 
005303 
001375 



RS11-RS03 WilNTErMNCE nOOE OIQGNOSTIC IttCYll 27(732) 
nAINTENANC£ NODE CRC TEST 1 (NO DCK ERRORS) 



04-0CT-76 12:56 PWE. 76 



000040 164764 



000040 
047716 



000020 
000001 



165000 
164772 



164730 
164750 



00023b 
1400X 
000100 



TEST 54 HfilNTENftNCE NODE CRC TEST I (NO DCK ERRORS) 

tSTSH: SCOPE 
NODULES TESTED: H7753> 

IN NO OCK ERROR. THE DflTA PRTTERN IS THEN HOOIFtED (BY 



MRCRC: 



NOV 

CLROK 

BIS 

BIC 

NRIND 

NRCK 

22701 

NRINT 

BIT 
BNE 
NOV 



•40.FLM2 

tBITS.ONCEE 
•47716, ONCEE 



tBIT4,FLRG2 
3S 

•l.SAVEE 



:flR TST FLAG 
CL£RR DRIVE REGISTERS 
TYPE CLOCK COUNT IF ERROR OCCURS 
CLERR fiLL OTHER FLAG BITS 
SEND INDEX PULSE TO NR REG 
CHECK HrREG 
TO EQUAL 227C1 
INIT HAINT NOOE (CLEAR NRSP) 
BY SENDING 2 CLOCK PULSES 
FIRST TINE THROUGH 
NO 

LOAD 1ST CRC UORD 



FILL NENORY DATA BUFFER (INBUF) HITW 1 SECTOR _ ^ 

CREATE BUFFER WITH 72 U0R05 OF lb BITS MHICH EQUALS THE NO. OF BITS IN 64 18 BITS WORDS 
DATA BUFFER CONTAINS 6 UORQS OF ZEROS 

A ram OF 23b_ _ 

IN THIS TEST, ALL 18 BITS OF THE RS03 DATA HORD NUST BE 
NANIPULATED. HENCE A TAOl CONTAINING 1152 BITS (64X18) IS 
REQUIRED INSTEAD OF A T^ CONTAINING b4 hlOROS. 

NOV ilNBUF.RS :^T LOCATION OF INBUF 

^TUP COUNTER 
TO CLEAR THE 
FIRST b 
UQRDS 

LOAD A 23b 
LOAD A 140000 
SETUP COUNTER 
TO CUAR THE 
RENAINING WORDS 
FOR 



IS 



2S: 



NOV 
CLR 
DEC 
BNE 
NOV 
NOV 
NOV 
CLR 
DEC 
BNE 



•b.R3 

(R^)+ 



•23b.(R2)4 

ll40d00,(R2)* 

•b4.,R3 

(R2)4- 

R3 

2S 



LOb 



HfiirCEC-ll-D£RSC-B 
OERSCB.PU TST5M 



315M 
3155 
3158 
3157 

3160 
3161 
3162 
3163 
316M 
3165 
3166 
3167 
3168 
3i6S 
3170 
3171 
3172 
3173 
317M 
3175 
3176 
3177 
3178 
317<3 
3180 

iii^ 

3183 
3184 
3185 

3188 
3189 
3190 
3191 
3192 
3193 
3194 
3195 

3196 
3199 
3200 
3201 



4264 




014312 
014316 
014324 
014.326 
014330 
014332 



014334 
014336 



014340 
014342 
014344 
014346 



014350 
014356 
014364 
014366 
014370 
014372 
014374 
Q14376 
014400 
014402 
014404 
014410 



014412 
014414 

hs& 

014422 
014424 
014426 
0144M 



012777 
012777 

1270? 
012703 

005302 
001375 
104454 



104220 
104456 



104430 
104420 
022601 
104000 



012767 
052767 
1044% 
104420 
032611 
104000 
104450 



104000 
005367 
001365 



1044% 
104420 

104450 
104420 
022201 
104000 



RSU-RS03 MfllNTENftNCE MODE DlftGNOS'IC MACYU 
nfllNTENANCE MODE CRC TEST i (NO DCK ERRORS) 



£7(732) 04-0CT-7b 12:5b PAGE 77 



; SETUP CONTROLLER TO TRANSFER b4 UORDS OF DATP (1 SECTOR) FR^ ' SECTOR 0 



0 27466 
177700 



II, 



027466 
000020 



16*^614 
164604 
164572 



164620 



3S: 



4J: 



MOV 
MOV 
MOV 
MOV 
MOV 
BIS 
CLR 
DEC 
BfC 
GETSP 



HLT 
SPftSS 



lOUTBUF.aPSBA 

•177700.3RSWC 

•71.aRSt31 

•206.R2 

•0UT9UF.R3 

•BIT4,FLflC2 

(R3) + 

R2 

4S 



;LOAC BUS ADDR REG 
LOftD UORO COUNT REG 
•LOflO READ COMMAND 

;N0 SET FLAG FOR 1ST TIME THROUGH TEST 



CLOCK ROUTINE TO GET SECTOR PULSE 
TO CLEAR OUT COUNTERS AND REGISTERS 
THAT OT«RHISE COULD NOT BE CLEARED. 
COULD NOT SET SECTOR PULSE (0) 
CLOCK MR REG SP = 1 



; ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
rtRIND 

MRCK : CHECK MR REG TO EQUAL 

22601 22601 FOR A 

HLT ;R£RO COHD 

;STEP THRU RESYNC PERIOD 



001000 
000040 



164626 
16%04 



NRCRCl: 



164574 



MOV 

BIS 

NCLKl 

NRCK 

32611 

HLT 

HCLKO 

NRCK 

22601 

HLT 

DEC 

BIC 



•512.,REPT 
•BIT5,0NCEE 



REPT 



TYPE OUT CLOCK COUNT IF ERROR XCURS 

aOCK NR REG 

CHECK FOR 

CORRECT DATA 

NRsBAO GOODsCORRECT DATA 

CLOCK HR REG 

CHE» FOR 

CORRECT DATA 

ERROR WHILE aOCKING THROUGH RESYNC 
riNISH LOOPING 
THROUGH RESYNC PERIOD 



;ONE MORE aOCK PULSE SHOULD ASSERT SECTOR PULSE 
SP=0 EQUALS SECTOR mSE 
MCLKl 



NRCK 

32211 

HLT 

NCLKO 

NRCK 

22201 

HLT 



;a0CK NR REG 
NR SHOUj 
'EQUAL ^Sli 

•NRsBRO OOOOsCORRECT ANS 

aOCK NR REG 

CHECK NR 
:T0 EQUAL 22201 

NRsBAO 600D=C0RRECT ANS 




3207 
3208 
320«J 

3210 
3211 
3212 
3213 
3214 
3215 
3216 
3217 
3218 
321<5 

h 

3222 
3223 
322H 
322S 
3226 
3227 
3228 
322S 
32X 
3231 
3232 
3233 
323M 
3235 
3236 
3237 
3238 
323<3 



4^e 
HHM-J 

liiiiir 

4452 
4454 
445b 
44fc0 
4464 



•VIN0ec-il-0£RSC-3 
j€RSCB.P11 TST5« 



012767 

\m 

033611 
104000 
104450 
104420 
023601 
104000 
005367 
001365 



014466 012777 

014474 012777 

014502 104420 

)145Q4 133615 
514506 




014510 
0145 '.4 
014520 
014524 
014532 



014540 
014542 
014544 

0145% 
014550 

014552 
014556 



005067 
012705 
162705 
012767 
012767 



104444 
104440 
104000 

104442 
104000 

005367 
001370 



RSil-RS03 flPINTENftNCE MODE DlftGNOSTIC MftCYU 27(732) 
MAINTENANCE NODE CRC TEST 1 (NO DCK ERRORS) 



04-0CT-76 12:56 PAGE 78 



; PERFORM 71 MAINT CLOCK OPERATIONS— 



00C107 161544 



164520 



000005 
000015 



164512 
026666 
00(X)02 
000045 
002200 



MOV 

HRCRC2: HCLKl 
HRCK 
33611 
HLT 
MCLKO 
MRCK 
23601 
HLT 
DEC 
BNE 



;REAO SYNC"r 
164430 MOV 
164422 MOV 
HRCK 
133615 
HLT 

:REAO DATA 
nRCRC3: CLR 
MOV 
SUB 

164454 MOV 
164444 MOV 



IS: 



164426 



RBIT 

CLKRl 

HLT 

CLKRO 
HLT 

DEC 
BNE 



•71.,REPT 



REPT 
MRCRC2 



IS.SRSMR 
llS.aRSMR 



U0RK3 
•INBUF.RS 
•2.R5 
t4$.REPTl 
•life., REPT 



TO EQUAL 33611 
MR=BAO (iOOOsCORRECT ANS 
CLOCK MR 
CHECK MR 
TO EQUAL 23601 
MR=BA0 QCODsCORRECT ANS 
DONE YET 
NO LOOP 



REPT 
IS 



; CLEAR CLOCK COUNT FOR DATA UO 

;G£J STARTING ADDRESS FOR DATA BUFFER 

SETUP COUNTER FOR .^Z 

SETUP COUNTER TO TR»tfiE«^£P 

64 UORDS- 18X64:1 152 

I aOCK PER 1 BIT OF DATA 

GET 1 DATA BITS 

CLOCK MR REG 

MR NOT CORRECT 

;aOCK MR REG 

I MR REG NOT CORRECT 

;OONE UITH COMPLETE TRANSFER 
•NO 



NOb 



"•QIftf)EC-U-D£RSC-B 
0ERSC8.P11 TST5W 



RSii-RS03 MfllNTENftNCE MODE DIftGNOSTIC HfiCYU 27(732) 04-0CT-7E> 12:56 PAGE 79 
miNTErMNCE nODE CRC TEST i (NO DCK ERRORS) 



32S0 
32M1 



32SM 
3245 



32H8 
3249 
3250 
32Si 
32S2 
3253 



326b 
3257 
3258 
325S 
3260 
3261 
3262 
3263 
326M 
3265 



M5b0 




1%1< 
%1H 
^14620 
014626 
014630 
014632 
014634 
014636 
014640 
014642 
01%44 
01%% 
014650 
01%52 
014654 
014656 
014660 
014662 
014664 
014666 



032767 000400 164402 2S: 
001020 

m m. 

062702 000220 

016712 164362 



164372 



000002 
012767 000022 164356 
000744 
1044% 
104420 
117611 
104000 
1Q445Q 
104420 
003601 
104000 
1044% 
104420 
113611 
104000 
104450 
104420 
003601 
104000 



4$: 
5S: 



3t: 



BIT 
8NE 
BIS 
MOV 
ADO 
MOV 
MOV 

sue 

MOV 
BR 

MCLKl 

MRCK 

117611 

HLT 

MCLKO 

MRCK 

3601 

HLT 

MCLKl 

MRCK 

113611 

HLT 

MCLKO 

MRCK 

3601 

HLT 



IBITB.ONCEE 

•220.R2 

SPVE^,aR2 

R2,R5 

•2!R5 

•l6.,REPT 

1$ 



DID UE ALREADY DO CRC^ 
YES 

NO SET CRC FLAG 
MOVE CRC 
UORD TO END OF 
INBUF TABLE 
GET CRC UORD 



SETUP TO TRANSFER i 
TRANSFER CRC UD 
CLOCK MR REG 
CHECK MR REG 
TO EQUAL 
U76U 

CLOCK MR REG 
CHECK MR 
TO EQUAL 
3601 

CLOCK MR REG 
CHECK MR 
TO EQUAL 
11361/ 

CLOCK MR REG 
CHECK MR 
TO EQUAL 
3601 



UD 



B07 



nftirCEC-ll-JERSC-B 
OCRSCS.PH TSTSM 



014670 01271,7 0C0C2C ibM30b f«CRCH: F10V 




327S 014714 
Ol471fc 
0147S 




RSii-RSC3 rtPTNTEMANCE flOOE DIAGNOSTIC flPCYH 27(732) 
P«lNTEf<flMC£ nOOe CRC TEST i (NO DCK ERRORS) 

PCRFORn 20 nAINTEHRNCE CLOCK 0PERRTI0^6 
STEP INTO END OF SECTOR OCRO BftND 
EBL IS NOU ASSERTED . 



04-0CT-7t» 12:5b P«G£ 90 



•20,REPT 



1044% 
lff<420 





1044% 
104H20 



11434 

jlHTHH iBl4Ql 
Jl 



11401 

_ _ i04or 

n 0147|0 Oftl 

" 014764 1 

33C3 0147tt : 

3304 014772 000167 

3305 01477b 



IS: 



Ib42b2 



ICLKI 

HRCK 

U3bU 

HLT 

fICLKO 

HRCK 

3b01 

HLT 

DEC 

arc 



REPT 
IS 



CLOCK m REG 
CHECK HP REG 
TO EOUPL 
ll3bll 

CLOCK m REG 
C«CK m 
REG TO 
EOUPL 3b01 
DOME YET' 
NO 



;PERF0Rn ONE HAINTENANCE CLOCK OPERATION 
•SHOULD GET STROBE BUFFER 



nCLKl 

llTbll 
HLT 

:PERFOf» ONE miNTI 
ISHOULD CpNPLETE ~ 



; CLOCK NR REG 
CfCCK NR 
REG TO 
EQUAL 117bll 



CLOCK OPESATION 




lb4134 



IflCRCS: NCLKO 
CNP 



IS: 



lb4210 

010b70 
I77lb2 



2S: 



BEQ 

^\ 

BEO 

BCS 
J5R 
JMP 



•4270.aRSCSl 
IS 

!0A!C»!UC 

aRsuc 

.♦4 
!UC 
SAVEE 

PC.NOATA 
NRCRC 



;a0CK NR REG 
ANY ERRORS' 
•NO 

DID UC GO TO 0 
YES 

UC REG SHOULOsO 

St next CRC UORD 

OOfC - BRANCH 

SHin DATA PATTERN 

RESTART TEST WITH rCU DATA PAT-^RN 

oorc 



•«ircec-ii-OERSc-B 

OERSCfi.PU TST55 



C07 



RS11-RS03 nPlNTENflNCE MODE DIAGNOSTIC HPCY11 27(72i) 
rWINTENANCE nOOE CRC TESf 2 (CAUSE OCK ERRORS) 



0H-XT-7b 12:56 PAGE 81 



3337 



OlHTTb lOtHOO 



TEST 55 nAINTENRhCE nOOE CRC TEST 2 ; CAUSE DCK ERRORS) 

tSTSS: SCOPE 



OlSQOO 012767 000040 

01^ lp4MlH 

OlglO gS27E>7 OOOOHO 

01»16 5«7b7 047716 

01S02M 104HX 

oir" 

01! 

:a5032 iOMS2H 

OiSOH 032767 000020 

G1SlB2 001023 

'liSC^-H 012767 000001 



026666 
000007 




0lSli2 
015120 
01S1& 
OISIjN 
ISIHO 
151H14 
015152 
ClSlSH 
015156 



012777 asm 

012777 177^2 



8 




16M136 

16M152 
16M1HH 



164102 
164122 



HOOULE TESTED f17753 
THIS TEST irSIHILAR TO CRC TEST 1 EXi 
PATTERN BEEN HOOIFIEQ TO LEAVE A 5 
CRC RECISra^ ATTER BOTH DATA 
THIS CAU^ A DCK ERROR. T« mc 
TIf€S_TOTEST THAT EACH BIT IN ThI 
DCK ERROR. 

•M0,FLAG2 



T THAT T»€_OATA 
BIT IN T« 
«5vEJgH -READ-. 
OUBICEJS REPEATED 16 
CREGISTER CAN CAUSE A 



NROCK: 



NOV 
CLRDK 
BIS 
BIC 
NRIND 
NRCK 
22701 
HRIHT 

BIT 
BTC 
NOV 



•BITS.OtCEE 
»M77l6,0NCEE 



•8IT4,FLAG2 
3S 

•l.SAVEE 



CLEAR TST FLAG 
OeARDRIVE ROISTERS 
2tTY« CLOCK COfJHT FLPC 
CLEAR ALL^TWR FLAG BITS 
SEND INDEX PULSE TO HR REG 



CLEAR NRSP) 

rKCsES 



L&D 1ST CRC UORO 




Fia NENORY DATA BUFFER (INBUF) WITH 6H UOROS (1 SECTOR) 

CREATE BUFFER WITH 72 UORDS OF 16 BITS UHICH s THE NO. OF BITS IN 6H IB BIT UOROS 
DATA BUFFER CONTAINS 7 OF 7mS 

A WORD OF a 

A UORO OF 15H000 

63 UOROS OF ZEROS 



IS: 



2S: 



163766 
1637S6 
1M7MH 



163772 



; SETUP 
3S: 



45: 



NOV tIfeUF,R2 

NOV t7.R3 

CLR (R§5+ 

DEC R3 

BNE If 

NOV •i3.i^> + 

NOV nmio^.imH 

NOV i63.,R3 

CLR (R2)^ 

DEC R3 

BNE SS 

COHTROLilR TO TRANSFER 64 



get location of outbuf 
setup counter 
to clear the 
fi^tT 

'a Z3 
154000 
SETUP COUNTER 
TO CLEAR THE 
R01AINING UOROS 
FOR THAT SECTOR 

UOROS OF DATA (1 SECTOR) FRON SECTOR C 



NOV 
NOV 
NOV 
NOV 
NOV 
BIS 

aR 

DEC 
BNE 




R3 

^T4,F£iiC2 

R2 
MS 



:LOAD Btg^AOOR REG 
LOAO UORD COUNT REG 
•LOAD READ COfflAND 

;N0 SET FLAG FOR 1ST TIME THROUGH TEST 



D07 



'^.'lOew-ii-OERSC-B 
jC3SC8.Pil TST55 



RSli-R£C3 nAINTENANCf MODE DIAGNOSTIC flACYll 27(732) 
rUINTENMiCE nOOE CRC TEST 2 (CAUSE OCK ERRORS) 



04-0CT-7b i2:5b PACE 82 



a3bs 

33b7 



33^0 
3371 
3372 
3373 
337M 
337S 
3371, 
33?7 
337B 
337S 
3380 
3161 
3382 
3383 
338H 
338b' 
338b 
3387 
3368 
3389 
33% 
3391 



0151M IHHHSM 



^ 8 



15162 1 
ISI&M 1 



015166 1 

015170 1 

015172 : 

01517M 1 




GtTSP 



S&S 



inR 



; CLOCK ROUTIfC TO GET SECTOR PULSE 
;T0 CLEAR OUT COUNTERS AND REGISTERS 
THAT OTHERWISE COULD NOT BE CLEARED. 



: ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
NRirC 

;C«CK MR REG TO EQUAL 
22601 



NRCK 



;STEH THRU RESYNC PERIOD 



m 



015212 10H% 
)1521H 1 



NROCKI: 






015236 001365 



01S2HQ 10HH% 

01SM2 104420 

01^ £02211 

015264 022201 

0152S6 104000 



1637% 



HOV 

BIS 

fICUl 

NRCK 

32611 

«.T 

fiaKO 

NRCK 

22601 

HLT 

DEC 



•512.,REPT 
•BITSlONCEE 



REPT 
NROCKl 



TYPE OUT CLOCK COLWT 
CLOCK NR REG 
C«CK FOR 
CORRECT DATA 

NR=8AD GO0O=C0RRECT DATA 
aOCK m REG 
CHECK FOR 
CORRECT DATA 

ERROR HHILE aOCKING THROUGH RESYNC 
FINISH LOOPING 
THROUGH RESYNC PERIOD 



;ONE nORE aOCK PULSE SHOULD ASSERT SECTOR PULSE 
;SP^ EQUALS SECTOR PULSE 
NCUl 




NRCK 
322' 
HLT 
MaKO 
NRCK 
22201 
HLT 



CLOCK NR REG 
HR SHOULD 
EQUAL 32211 

NRsSAO G0CO=C0RRECT ANS 

aOCK HR REG 

CHEa( NR 

TO EQUAL 22201 

HRsSAO GOOO=CORRECT ANS 



E07 



3H05 
>»0b 

>K}7 

3H08 

3M10 
3N11 
3S12 
><13 
3Nm 
3M1S 
3Mlb 
3417 
3418 
>*19 
3420 
3421 
3422 
3423 
?424 
342S 
342(> 
3427 
3428 
342^ 
34X 
3431 
3432 
3433 




015314 

015332 
015334 



01! 

oa 

015346 
015352 
015360 



0153bfc 
015370 
015372 

015374 
01537b 

015400 
015404 



005367 
001365 



012777 
012777 
104420 
133615 
1040QQ 



005067 
012705 
162705 
012767 
012767 



104444 
104440 
104000 

104442 
lOHOOO 

005367 
X1370 



RSil-RSC3 nPINTENflNCE flOOE DIPGNOSTIC fIflCYll 27(732) 
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:PERF0Rf1 71 flAINT CLOCK OPERATIONS— 



000107 163716 



163672 



000005 
000015 



163664 
026666 
000002 
000045 
002200 



MOV 

nRDCK2: MCLKl 
HRCK 

nCLKO 
HRCK 

DEC 

arc 



:REAO SYNC-i- 
163602 nOV 
163574 fWV 
nRCK 
133615 
HLT 

iP£f€ DATA 
AR0CK3: CLR 

nov 

SUB 

163626 nov 
163616 nov 



IS: 



163600 



RBIT 

CURl 

HLT 

CLKRO 
HLT 

DEC 
BNE 



■7l.,REPT 



REPT 
nR0CK2 



tS.flRSHR 
ll^.aRShR 



U0RK3 
•INBUF.RS 
•2.R5 
•4§.REPT1 
•life., REPT 



nR REG 
m REG 



CLOCK 
CtfCK 

nR^ISfoO^WcT ANS 
CLOCK nR ^G 

c»€CK nR m 

TO EQUAL 23601 
nRsBAO GOOD^ORRECT ANS 
DONE YET 
NO LOOP 



REPT 
IS 



CLEAR CLOCK COlffT FOR DATA UD 

GET STARTING ADDRESS FOR DATA BUFFER 

SETUP COUNTER FOR iST SB BIT 

SETUP COUNTER TO TRANSFER 

64 U0R0S-18X64S11S2 

1 CLOCK PER 1 BIT OF DATA 

GET 1 DATA BITS 

aOCK NR REG 

NR NOT COMECT 

CLOCK NR REG 

HR REG NOT COmECT 

DONE UZTH CONPLETE TIVMSFER 
NO 



F07 



ifiiNoec-u-oeRSc-B 

DeRSCS.Pll TST55 



3M3S 015M06 

3M3S OiSMm 

m 

3S38 0il«3p 

3S3S OlSMji 

3SM0 OlSMHO 

^4^l oiSH»e 



34H2 QlSMHfe 
34M3 01SH5H 



J I f V 

3H50 
mo 



3S55 

3457 
3458 
345'? 




019472 
01W74 
OlSMTb 
01« 

oii.__ 

015504 
01550b 
015510 
015512 
015514 



032767 
001020 



J12712 
010205 
lb2705 

1044% 
104420 
ll7i.ll 
104000 
104450 
104420 

1^080 
1044% 
I0442r 
113611 
104000 
104450 
104420 
003601 
104000 
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000400 lb3554 2S: 
400 ib3544 

Job 

^ 4$: 
5S: 



000002 

000022 Ib3530 



3S: 



SIT 
Bf€ 
BIS 
flOV 
AOO 
MOV 
flOV 

sue 

MOV 
BR 

MCLKl 

MRCK 

li7bll 

HLT 

HCLKO 

MRCK 

3b0l 

HLT 

MCLKl 

MRCK 

ll3bll 

HLT 

MCLKO 

MRCK 

3b01 

HLT 



•BITB.ONCEE 
3S 

•BITB.ONCEE 

• INBl#.R2 

i220.R^ 

•0,9^2 

R2,R5 

•2.R5 

•l6.,REPT 

IS 



DID WE ftLREfiOY DO CRC' 
YES 

NO SET CRC FLftC 
MOVTCRC 
WORD TO END OF 
INBUF TRBLE 
GET CRC UORO 

SETUP TO TRANSFER 1 WD 

TRANSFER CRC UO 

CLOCK m REG 

CHECK MR REG 

TO EQUAL 

117611 

CLOCK MR REG 
CHECK MR 
TO EQUM. 
3601 

CLOCK MR REG 
CHECK MR 
TO EQUM. 
113611 

CLXK m REG 
C«CK MR 
TO EQUAL 
3b0l 



13 



55 



R 



G07 
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3Sf>5 

?^ 

3MhB 
3%S 
3S70 
3M71 
3S72 
3473 
3S7M 
3S7S 
3M7b 
3S77 
3S7a 
347S 
3480 
3461 
3482 
3483 

J IIU 

J^tJc 
3497 
3488 
snri 
3490 
34S1 
34« 

34^ 
34% 
3497 

MS 

■rrTi 
3500 
3S01 



3504 
3505 



PCRFORn IIAINTENflNCE CLOCK OPERATIONS 
STEP INTO EW OF SECTOR DEW) BAND 
EBL IS NOM ASSERTED 



QlSSlt) 0I27&7 0C0020 ib3Hf>0 MR0CK4: NOV 



•20,R£PT 



!{ 

01 
015532 
015534 
015538 
015540 
015542 
015544 
015550 



IS: 




113611 
104000 
104450 
104420 
003601 
104000 
005367 
001365 



1044% 
104420 
117611 
104000 



163434 



fICLKl 

MACK 

113611 

HLT 

fICLKO 

MRCK 

3601 

HLT 

DEC 

BNE 



REPT 
IS 



CLOCK MR 
CHECK riR 
TO EQUAL 
U3611 

CLOCK MR REG 
CHECK MR 
REG TO • 
EQUAL 3601 
DONE YET' 
NO 



; PERFORM ONE MAINTENANCE CLOCK OPERATION 
; SHOULD GET STROBE BUFFER 



MCLKl 
MRCK 
117611 
HLT 



; CLOCK MR REG 
CHECK MR 
REG TO 

; EQUAL 117611 



.•PERFORM ONE MAINTENANCE CLOCK OPERATION 
; SHOULD COMPLETE TRANSFER. 



015562 


104450 






MR0CK5: 


MCL^<0 


015564 


tSZZ777 


14M270 


163306 




CNP 


01SS72 


001401 








BEQ 


015574 


10S05M 








HLT 


015576 


OObT-;; 


163302 




IS: 


T5T 


015602 


001401 








BEQ 


015604 


lOHOlO 








HLT 


015606 


022777 


100000 


163300 




CW 


01%1M 


001417 








BEQ 


0lSl6 


lowso 








HLT 




104*«2 


015624 






TYPE 






004244 




3S: 


JSR 

CLC 


015656 

im 


006167 


163312 
007772 






ROL 
BCS 
JSR 


015670 


000167 


177112 






JMP 


015674 








2S: 





•144270, 9RSCS1 
1$ 

!0A!DS!UC 
8RSUC 
.♦4 
!UC 

•100000, 9RSCR 
3$ 

•OSiUC 

^CCRCTYP 

SAVEE 



; CLOCK MR REG 
;ANY ERRORS' 
;N0 

DID UC GO TO 0 
YES 

UC REG SH0ULO=O 
DID DCK SET* 
YES 

;.ASCIZ <15><12>-0CK DID NOT 
;GET IC THAT FAILED AfC TYPE 



GET 



SET 
IT 



. „.HDATA 
MROCK 



NEXT CRC UORO 

IFT OATAPATTERN 
RESTART TEST UITH NEU DATA PATTERN 
DONE 



ft 



•WINOeC-U-OERSC-B 

oeRsce.Pu tstss 



3510 

Hi 

3516 
3517 
351B 
3519 
3520 
3521 
3522 
3523 



352b 
3527 
3528 
3529 
35X 
3531 
3532 
3533 
353H 
3535 

3537 
3538 
353S 
3540 
3541 
3542 
3543 
3544 
3545 
3546 
3547 
3548 
3549 



015674 104400 



015676 
01S7M 
015702 

015706 
015710 
015716 



8 



li 

015740 
0157% 
015754 
015756 

015760 
015766 
015772 
015774 
015776 
16000 
16004 
016010 
016014 
016016 
016020 



8 



104414 
104416 
104420 

I5S424 
012777 
016777 

012777 
012777 
012777 
032777 
001401 
104140 

012767 
00536 7 
000240 
000240 
001373 
017700 
012701 
06670 1 
020001 
001401 
104000 



016022 022777 
016030 001401 
016032 104042 
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TEST 56 IGNORE FUNCTION TEST 

tSTS6: SCOPE 

NODULE TESTED: N7759. M7770 

PUT THE DISK IN MfllNtENftNCE MODE OND SET ERROR CONDITIONS IN THE DRIVE 
ERROR REGISTER (RSER). TRY TO START A READ TRANSFER. THE -GO" BIT IN 
RSCSl SHOULD NOT SET. MISSED TRANSFER ERROR (NXF) SHOULD SET IN RSC5E 
WHICH IN TURN SHOULD CAUSE^TRE" AND "SC" TO SET IN RSCSl. 



177777 
163242 

027466 
177777 
000071 
000001 



177777 
163224 



163076 
001100 
163146 



163176 
163172 

163154 
163144 
163132 
163124 



163230 



NRIFT: CLRDK 
NRONO 
MRCK 
22701 
MRINT 
NOV 
NOV 

MOV 
MOV 
MOV 
BIT 
BEQ 
HLT 



IS: 
5S: 



144270 163050 2S: 



MOV 
DEC 
NOP 
NOP 
BNE 
MOV 
MOV 
BIS 
CMP 
BEQ 
HLT 



CMP 
BEQ 
HLT 



l-l.aRSER 
UNltsV.SRSftS 

•OUTBUF.aRSBA 

•-i.aRsk 
•7i.aRscsi 

•BitO.SRSCSl 
IS 

!DS!AS 

•177777, WORK 
UORK 



5S 

aRSC52.BAD 
ill00,600D 

unnuh.gooo 
bao,g6od 

2S 



•144270, 3RSCS1 
3S 

•DS'ER 



CLEAR ALL REGISTERS 
PUT DRIVE INTO MAINT MODE 
CHECK MR REG 
TO EQUAL 22701 

INIT HAINrMOOE (CLEAR HRSP) 
SET ERRORS 

CLEAR ATA BIT IN RSAS 

AND ERROR BITS IN RSCSl 

LOAD RSBA 

LOAD RSUC 

LOAD READ FUNCTION 

IS -GO- BIT ZERO' 

YES 

-GO- BIT IN RSCSl SHOULD NOT 

LOAD IF ERRORS ARE PRESENT IN THE DRIVE 

SETUP TIMEOUT FOR MXF ERROR 



CHECK RSCS2 FOR MXF 

GET CORRECT ANS 

FOR RSCS2 

IS RSCS2 CORRECT 

YES 

BA0SRSCS2 GOOOsCORRECT ANS 

MXF SHOULD BE SET IN RSCS2 

FOR A_^ UAS ISSUED 

UITH ERROR BITS SET IN RSER. 

IS RSCSl CORRECT' 

YES 

SC AND TJ« SHOULD BE SET FOR 
MXF SHOULD BE SET IN RSCS2 



--IK)EC-n-0£RSC-i 
ItRSCB.Pil 



TSTSb I 



OlMW 022777 177777 1M0M2 31: CMP 
OlbOHZ 001401 BEO 
OlbOMM lOHOlO HLT 



01bO% 022777 027466 163032 

016054 X1405 

016056 017700 163024 

016062 012701 027466 

Q16Q66 104000 



CMP 
SEO 
MOV 
MOV 
HLT 



016070 104414 

016072 017700 163004 

016076 012701 OTOIOO 

016102 056701 163054 

016106 020100 

016110 001401 

016112 104000 



4$: 



CLRDK 

MOV 

MOV 

BIS 

CMP 

BEO 

HLT 



ID7 
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•-l,aR5WC 

.+4 

!UC 



iOUTBUF.aRSBA 
45 

tOUTBUF.GOOD 



aRSCSS.BflO 

ilOQ.GOOD 

UNNUM.GOOD 

GOOO,^ 

.♦4 



DID RSUC CHfiNGE' 
NO 

UC SHOULD NOT HAVE CHANGED 
FOR REfiD SHOULD HAVE NEVER 
BEEN EXECUTED 
DID RSBP MOVE 
NO 

GET RSBfi 

GET CORRECT AHS 

RSBfl=BAD GOOO=CORRECT ftNS 

RSBn MOVED UHEN THE READ 

COND WAS LOfVED UITH ERROR 

BITS SET IN RSER. READ COMO SHOULD 

NEVER HAVE BEEN ^XECUTEO AND RSBA 

SHOULD NOT HAVE MOVED. 

CLEAR ALL REGISTERS 

GET RSCS2 

SETUP CORRECT 

ANS 

IS CS2 CORRECT' 
YES 

MXF SHOULD HAVE CLEARED IN 
RSCS2 WITH THE "CLR* BIT BEING 
SET IN RSCS2. 



r*<iIfeEC-U-DeRSC-B 
DERSCa.Pil TST57 



OlbllS lOHMOG 



3604 



3b07 
3608 
3609 
3610 
36U 
3612 
3613 
3614 
3615 
3616 
3617 
3618 
36i9 
3620 
3621 
3622 
3623 



016116 
016124 
016130 
016136 
016140 
Q1614S 
016144 
016146 
016154 

m 

016162 
016166 
016174 
016202 
016204 
016212 




001404 
052767 
104044 
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000040 
004000 
016136 



162722 
000071 



OQ0004 
150600 



016242 
016250 
0162S6 
016260 
016266 

016270 
016276 
016300 
016304 
016306 
016310 
016312 




042767 
1CN414 



»777 
001401 
104040 
000712 



000004 
162610 



:«»fttttttft«ftftttt«ft*«tt««fftft«ft«fftttitttt««t«ft««#ftft*«**t*tft«ft«t«««tt«ttftf 

;TEST 57 INVALID ADDRESS ERROR (lAC) TEST 

: if ««ttttttiftf«tttttt«ft«ttftftfttttt«ftttft«««ftft»ft»ft*ttttftttttf««ftii«tt««ft»ftfttt«tttttttttif 

tST57: SCOPE 

NODULE TESTED M7754, N7770 

FLOAT A 1 THROUGH THE FOUR SPARE ADDRESS BITS IN THE DISK 
ADDRESS REGISTER (RSOA). THIS SHOULD CAUSE "lAE" TO SET IN 



163044 
162652 



THE ERROR REGISTER (RSER) UHEN A READ FUNCTION IS LOADED 
RSCSl WHICH IN TURN SHOULD CAUSE ATTENTION TO SET IN THE 



INTO 



DRIVE STATUS REGISTER (RSOS) 
CONTROL REGISTER (RSCSl ) , 



4S: 



000004 163014 



162704 
162712 



IS: 



000004 162756 



1627% 
162662 



000004 162730 



162720 
162622 



000004 162702 



2S: 



3S: 



162672 5S: 



BIC 
NOV 
MOV 
NRDND 
W^K 
22701 
HRINT 
BIT 



ROL 
BCS 
NOV 
NOV 
CMP 
BEQ 
BIS 
HLT 



BIC 
CMP 
BEQ 
BIS 
HLT 

BIC 
BIT 
BNE 
BIS 
HLT 

BIC 

CLROK 

TST 

BEQ 

HLT 



lAOONE: 



•BITS.ONCEE 
•4000!R2 
•4S,lA0 



•8IT2,0NCEE 

IS 

R2 

lAOONE 
R2,aRS0A 

•7LaRscsi 

l2060.aRSER 
2S 

•BIT2.0NCEE 
>0S!DA 



•BIT2|,0NCEE 
•150660, aRSOS 

•BIT2.0NCEE 

tBITlg.aRSCSl 

5S 

•BIT2.0NCEE 
!0A!0§ 

•BIT2.0NCEE 

aRSER 
.+4 
•OS 
4S 



AND "TRE- AND "SC" TO SET IN THE 

;CLCAR CU CNT FLAG 
LOAD R2 WITH INVALID ADDR 
LOOP HERE ON ERROR 
;PUT DRIVE IN NAINT MODE 
; CHECK HAINT REG 



INIT MAINT MODE (CLEAR MRSPJ 

LOOPING ON ERR0RS> 

YES 

GET INVALID ADDRESS 
DONE FLOATING A OfC YET' 
LOAD RSOA UITH INVALID ADDRESS 
DO PREAD TO INVALID ADDR 
IS RSSC0RRECT» 
YES 

SET ERROR BIT 

RSER SHOULO=2000 FOR 

A READ COMMAND UAS GIVEN 

TO AN ILLEGAL ADDRESS 

CLEAR ERROR FLAG 

DID IaTSt? 



_ ERROR BIT 
RSOS SHOULDsIS0600 FOR 
l^J^S&cD BE SET IN RSER 
CLEAR^MRTLAG 
0|D SC SET? 

SET ERROR BIT 

SC SHQULO BE SET IN RSCSl 

FOR IKSHOULD BE SET IN RSER 

CLEAR ERROR BIT 

CLEAR ALL ERRORS 

DID lAE CLEAR? 

YES 

lAE DID NOT CLEAR 

CONTINUE 

DONE 



3b2M 



3628 
3629 



3b34 
3b35 
3b3b 
3£»37 
3b38 
3b3S 
3640 
3bMl 
36H2 
36*13 
X44 

JU I J 

36% 
36M7 
36He 
36M9 
3650 



3653 
365H 



3659 
3660 
3661 
3662 
3663 
366H 
3665 
3 666 

He 

i?i 

3672 
3673 
3b7M 
3675 



TSTbO 



016312 lOHMOO 



IfllNTENfiNi 
- IPLETI 



INCOMF 
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016314 
016316 
D1632H 

016332 
016374 
016336 
0163H0 



104^14 
013777 
012777 

104416 
10442 0 
022701 
104424 



027466 
177777 



162562 
162552 



0163H2 012777 000071 162530 



8 



1( 

0163SM 



016356 
016362 
016366 

\^ 

016H60 



8 



016462 
016470 
016472 

01647M 

8ir 



104430 
1044X 
104430 



017700 
012701 
020100 
0D14S 
I04«i02 
104000 

022777 
001401 
104040 

022777 



162532 
020000 



016376 



01^14 00143 



016514 
01661H 



7 

1437 

12W 
lOHQMO 
022777 



162400 
016522 

010600 162270 



TEST 60 OPEfWTION INCOMPLETE ERROR TEST 

tST60: SCOPE 
MODULE TESTED M7770 

PUT THE DISK IN MAINTENANCE MODE AND START A READ COMMAND 
THEN ISSUE THREE DISK "INOEr PULSES TO SIMULATE A COMPLETE 
ROTATION OF THE DISK SURFACE. THE THIRDINDEX PULSE SHQULQ 
CAUSE OPEWiTION IN COMPLETE "OPI* TO APPDWIN ThTDRIvTERROR 

ATA" AND "ERR- IN THE DRIVE STATUS REGISTER (RSDS) 



REGISTER (RSER) AND 
MROPl 



CLRDK 
MOV 
MOV 

MROMD 
MRCK 
22701 
MRINT 

MOV 

MRIND 
NRIND 
MRIND 



atOUTBUF.aRSBA 
I-1.9RSU6 



l71,aRSCSl 



CLEAR Aa DRIVE REGISTERS 
SETUP RSBA 
SETUP RSUC 

PUT DRIVE INTO MAINT MODE 

CHECK MAINT REG 

TO EQUAL 22701 

INIT MAINT MODE (aEAR MRSP) 

LOAD A READ COMMAND 

ISSUE THREE INDEX 
PULSES TO 
CAUSE OPI 



150600 162422 IS: 



144270 162376 2S: 



MROPIA 



IS: 



016622 
016624 



001401 
104040 



;N0U CHECK FOR CORRECT ERRORS IN R^ ATS RSDS 

"OV a^xBAO 

MOV •2000&.G000 

CMP GOOO,BAO 

BEQ IS 

TYPE ,.+2 
HLT 

CMP •15060Q,SRSD5 

HLT !0S 

CMP 1144270, 8RSCS1 

BEQ NROPIA 

HLT !DS!HC 

: CLRDK 

TST 9RSER 

BEQ IS 

TYPE ,.♦2 

HLT !0S 

CMP ll06G0,aRSDS 

BEQ .44 

HLT !DS 



GET F__ 

GET CORRECT ANS 
Og OPI SET IN RSER^ 

.ASCI2 <15><12>"0PI IN RSER SHOULD SET-3 IWEX PULSES M 
RSERsBAO GOOO=CORRECT ANS 

DID CORRECT ERRORS SET^ 
YES 

RSDS SH0ULO=15O6OO BECAUSE 
OF OPI ERROR IN RSER 
DID SC AND TRE Sn IN RSCSP 

WfW TRE SHOULD SET IN RSCSl 
BECAUSE OF ERROR IN RSER 

ft§'oP?'bL^'w RSER » 
YES 

12 <1S><12>"0PI IN RSER DID NOT CLEAR BY SETTING CL 



DID »ROR BITS aEAR IN RSDS 
BY SETTING CLR BIT IN RSCS2 
YES 

RSDS SH0ULDsl0600 



nfllfC£C-ll-DERSC-B 
OCRSCS.Pll TSTbi 



OlbbX 
01&S32 

016642 
Q16644 
0166% 
016650 
016656 

0i666K 
016672 
0l6b7M 



016676 
01670M 
016706 

016710 
016716 
016720 



016722 
016724 
016732 
016734 

016736 
016742 
016744 



104414 
042767 
104416 

022701 
1(54424 
05 2777 
012777 



022777 
001401 
104040 



022777 
001401 
104044 

022777 
X1401 
104004 



104414 
022777 
001401 
104044 

005777 
001401 
104044 



RS11-RS03 riAINTENPNCC NODE DIAGNOSTIC 
PARITY ERROR TEST 
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•TEST 61 PflRITY ERROR TEST 

tSTbl: SCOPE 

; NODULES TESTED: f177S4. n7770 

;SET -Pftr BIT IN RSCSfi. WRITE A DRIVE REGISTER. "PftR" SHOULD SET IN 
Ttf DRIVE ERROR REGISTER (RSER) UHICH SHOULD CAUSE "ATA" TO SET IN RSAS 
AND 'SC' TO SET IN RSCSl. 



000040 162330 



NRPAR: 



000020 
000077 



162224 
162224 



OOOQiO 162222 



104200 
000077 



162174 
162172 



004200 162146 
162152 



CLRDK 
BIC 

NRCK 

NOV 

CHP 
BEQ 
HLT 



CHP 
BEQ 

HLT 

',HP 
JEQ 
HLT 



CLROK 
CHP 
BEQ 
HLT 



•BITS.ONCEE 



•BIT4.aRSCJ 
•77, aASOA 

•10,aRSER 

.♦4 

•OS 



1104200, 9RSCS1 
.♦4 

!DS!DA 

l77,aRS0A 

.♦4 

•DA 



•4200,aRSCSl 
.♦4 

!DS!OA 



TST aRSER 
BEQ .*H 
HLT !DS!DA 



CLEAR Aa REGISTERS 
CLEAR CLK wf FlJfc 
PUT DRIVE IN NAINT HOOE 
CHEa< miKT TO 

IMT fWNT HOOE (CLEAR HRSP) 

THE -PAr BIT. 
^WRITING INTO THIS REGISTER, 
PAR SHOULD SET IN RSER 
DID PAR SET? 



IN RSER SHOULD BE SET FOR 
THE -PAr BIT HAS SET IN RSCS2 
MCf PROGRAN TRIED TO WRITE INTO RSDA 
DID PAR CAUSE SC TO SET' 
YES 

SC SHOULD BE SET IN RSCSl FOR 
^ RSER 
DID fSMGET LOADED? 
YES 

RSDA SH0ULD=77 FOR PAT 
BIT H^ or H»€H PROGRAM 



WRITE INTO RSDA 




DID NOT CLEAR BY USING 



-OR* BIT IN RSCS2 
PAR CLEAR* 

DID NOT CLEAR BY USING 
THE aR BIT IN RSCS2 



rttiNoec-ii-oeRSc-B 

OERSCe.Pll TST&2 

371S 
3720 

3751 0167% 10MMCX3 

3722 

3723 



372t 
3727 
3728 

3730 
3731 
3732 
3733 
3734 
373S 
3736 
3737 
373B 
373S 
3740 
37H1 
3742 
43 



3745 
37% 
47 



37ffi 
3756 
3757 
3758 
375S 
3760 
3761 
3762 
3763 
3764 
3765 
3766 
3767 
3766 

m 

3771 



016750 
0167S6 
016760 
016766 
0167r2 
017000 
017002 
017004 
017006 



8 




017010 
17014 
17016 
017022 

017086 
017030 

17036 
017042 
0170% 
017050 
017052 



017054 
017062 
017070 
017076 
017104 
017112 



012767 
104414 
012737 
012706 
012767 
1044X 
10442 0 
022701 
104424 



012702 



01 



I I.**! IK 



000261 
006103 

iroHce 




012777 
012777 
012777 
012777 
012777 
1£H454 



017114 104220 
017116 104456 
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001602 
000200 



162166 
177776 
162170 



026666 
177777 



000156 
146314 



017674 
000340 
0 26 666 
177600 
000161 



162046 
162042 
162010 
162000 
161766 



TEST 62 MAINTENRNCE MODE INTERRUPT TEST 

tST62: SCOPE 



MODULE TESTED N7771 

IN THIS TEST THE INTrajPT ErVfiLE BIT IS SET(I.E.). 
A TMO &CTOR WRITE COWIRHD IS GIVEH. AM 'MWR" 
ERROR IS CREATED UHILE THE FIRST SECTOR IS BEING WRITTEN 
THIS SHOULD CAKe THE DRIVE TO INTERRUPT AFTER THE FIRST 
SECTOR IS WRITTEN. AND CAUSE THE TRANSFER TO TERMINATE 



NREX: 



NOV 

CLRDK 

NOV 

MOV 

MOV 

MRIND 

MRCK 

22701 

HRINT 



11602, FLAG2 

1200, 8tPS 
•500'SP 

•40,6ncee 



; CLEAR DRIVE REGISTERS 
•SETUP FOR INTERRUPT 

SET TYPE aOCK CNT WITH ERROR MESSAGE FLAG 
SEND INOeX PULSE TO MR REG 



CHECK MR 
TO EQUAL 



1 



INIT HAINT MODE (CLEAR MRSP) 
BY SENDING 2 aOCK PULSES 



FILL MEMORY DATA BUFFER (INBUF) WITH 128 WORDS (2 SECTORS) 
DATA BUFFER WORDS ARE :A WORD OF Aa O'S - AU I'S 



FLOATINC IJ PATTERN (16 WOTOS) 
PATTSn of 146314 (110 WOI^) 



MOV 

CI 



IS: 

2S: 
3S: 



CLR 

SEC 

ROL 

BCS 

NOV 

BR 

NOV 

NOV 

NOV 

DEC 

6NE 



IIN8UF,R2 
(R2) + 
•-1,(R2)+ 
R3 

R3 
2S 

R3,(R2)+ 
iS 

•liO.,H3 

•146314, R4 

R4,TR2)* 

R3 

3S 



; SETUP CONTROLLER TO 



NOV 
NOV 
MOV 
MOV 



NOV 



TSP 



HLT 
SPASS 



•IHTNR.aRSVEC 
•3iQ.aft|iCPS 

•177606.9RSjC 
ll61,aR§CSl 



!MR 



GET LOCATION OF OUTBUF 
CLEAR 1ST LOCATION 
aOWORO OF AU ONES 
CLEAR WORK LOC TO GENERATE 
A PATTERN OF FLOATING ONES 
GET PATTERN 
DONE GET OUT 
FILL BUFFER 
CONT 

Fia REMAINING PORTION OF 
BUFFER WITH A PATTERN OF 146314 
LOAD BUFFER 
DONE YET' 
NO 



128 WORDS OF DATA (2 SECTORS) 
; SETUP INTERRUPT VECTOR 

LOAD BUS AODR REG 
LOAD WORD COUNT REG 

bLoBK^Sijf iS'rO^l^kcTOR PULSE 
TO CLEAR OUT COUNTERS AND REGISTERS 
THAT OTHERWISE COULD NOT BE aEARED. 
COULD NOT SET SECTOR PULSE (0^ 
CLOCK MR REG SP s 1 



f1fiIN0eC-ll-0£RSC-B 
DERSCB.Pli TST£>2 



017120 104M30 
017122 104M2a 



017130 0127b7 QOICOO 

Q17136 0527&7 OOOOMO 

01714H iaMH% 

0171% 1Q4M20 

0171S) ^11 

017152 104000 

01715M lOHMSO 

017ia 104*420 

017160 (E0501 

017162 104000 

017164 005367 162014 

017170 001365 



RSU-RSG3 riAINTENANCE MODE DIAGNOSTIC 
nfllMTENflNCE MODE INTERRUPT TEST 



N07 

NflCYU 27(732) 



04-OCT-76 12:56 PAGE 92 



; ASSERT INDEX PULSE TO INITIALIZE THE DRIVE 
MRINO 

NRCK ; CHECK NR REG TO EQUAL 

20501 ; 20501 

HLT 



;STEP THRU RESYNC PERIOD 



162046 
162024 



3786 

379B 
379S 
37S0 
3731 
3732 
3793 
3734 
3735 
3736 
3737 
373B 
3733 
3800 
3801 
3802 
3803 



NREXl: 



MOV 

BIS 

MCLKl 

fIRCK 

30511 

HLT 

MCLKO 

MRCK 

20501 

HLT 

DEC 

BNE 



•512.,REPT 
•BIT5|0NCEE 



REPT 
NREXl 



TYPE OUT CLOCK COUNT IF ERROR OCCURS 
CLOCK NR REG 
CHECK FOR 
CORRECT DATA 

NR s BAD GOOD s CORRECT DATA 
CLOCK NR REG 
CHECK FOR 
CORRECT DATA 

ERROR UHILE CLOCKING THROUGH RESYNC PERIOD 
FINISH LOOPING 
THROUGH RESYNC PERIOD 



017172 
017174 
017176 
017200 
017^ 
01^ 
017206 
017210 




0172HO 
7244 



1044% 
104420 
030111 
104000 
104450 
104420 
020101 
104000 



012767 000077 

1044% 

104420 

031511 

104000 

104450 

104420 

021501 

104000 

005367 161740 



;0NE MORE CLOCK PULSE SHOULD ASSERT SECTOR PULSE 
|SP=0 EQUALS SECTOR PULSE 



NCLKl 
NRCK 

30111 

HLT 

HCLKO 

WICK 

20101 

HLT 



CLOCK m REG 
NR SHOULD 
EQUAL 30111 

HRsBAO GOOOsCORRECT ANS 

CLOCK NR REG 

CHECK NR 

TO EQUAL 20101 

NR=BAD GOODsCORRECT ANS 



;PERF0RN 63 NAINT CLOCK OPERATIONS— WRITING PREAHBLE 



001365 



161764 NOV t63.,REPT 

HREX2: HaKl 
NRCK 
31511 
HLT 
NCLKO 
NRCK 
21501 
W-T 

DEC REPT 
BNE NREX2 



CLOCK NR m 

CHECK NR REG 

TO EQUAL 31511 

NR=BAD GOOOsCORRECT ANS 

aOCK NR REG 

CHECK NR REG 

TO EQUAL 21501 

NR^BAD GOOOsCORRECT ANS 

DONE YET 

NO LOOP 



808 



.-*=:3 •V^:NTE^^A^iCE nOOC DIAGNOS'IC 
'^^eNMf<: "^OOe INTERRUPT TEST 



"^13 
3620 

J830 



3B3S 
39« 
3841 
3842 
38^13 

JU 1 I 

3847 

385Q 
38SI 

38S:i 

385& 
,«% 

^^'^ 




Pi 

01727M 



017332 
Oi73?N 
0173ab 
01^ 
017^ 

mi 



oi-^a 

Di73«> 



;DRIVE SHUULO rtOU RECEIVE 15T riORO TO BE mRITTEN 




104H20 

)3isn 

:aH00c 

iDHHSO 
iCW20 
02S501 
iOHOOO 

104420 
1»000 

012767 OGOOlO 
i044S0 

1 

IC 

I0444fc 
10»H20 

005367 161654 



10445C 
104420 
021551 
1Q4000 
104M46 
10HH20 
123511 
104000 



104450 
1W20 
033501 
104000 

012705 026666 
011504 



CLXK m REG 
C^CK m REG 

nR RE^RO G000=C0RRECT ANS 
CLOCK WREC 
m REG SHOULD 



1617X 



naKi 
mcK 

131511 
«.T 
f«XKO 

fiaKi 

tfiCK 

135511 
HLT 

; PERFORM NEXT STEP 8 JlfCS TO FINISH WRITING PREflTBLE 



GOXsCORRECT ANS 



nREX3: 



NOV 
HCLKO 
mCK 
25501 
W.T 
HCLKl 
NRCK 
135511 
HLT 
DEC 



IIO.REPT 



REPT 
»f€X3 



aocx m 
" m 





GOCQsCORRECT AN5 

m m 



E0UflLl35511 

m W^ec QC 

OOrC YES* 
NO LOCT BACK 



Q00O=C0RRECT 9HS 



;r«VE DATA UORO INTO RS03 SHIFT REGISTER 



NCLKO 

NRCK 

21501 

KLT 

MCLKl 

123511 
HLT 

;EIC00E SYNC 1 

NCUO 

HRCK 

33501 

HLT 

NOV 

NOV 



aXK m REG 
CHECK NR 
TO EOURL 21501 



•INBIF.RS 
(R5),«A 



OURL 

flf6 

CLOCK NR REG 

NR REG SHCOD 

EOURL 123511 

msm G00O=C0RRECT AN5 



CLOCK m REG 
NR REG SHOULD NOU 



EQU^ 33501 

NR=8flQ CO0O=CO^CT AN5 
GET STRRTtNG ROOft FOR 0 



GET DRTR 



DATA BUFFER 



n^ircec-ii"OEasc-B 

0ERSC8.P11 TSTb2 



RSil-RSC3 f1«lNTE»WNCE flOOE DIAGNOSTIC 
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flACYIl 27(732) 0»*-OCT-7b 12;% PhGE <9** 



017370 012767 00215b lEtl&20 



017376 0S27b7 000100 IblSbM 

5l7H(M 1CHM32 

0l7sn 104H3H 

. 'I 
3672 

3873 Q17M10 104000 

387S 017M12 104436 




3667 



3889 
loan 

3691 
3892 
3693 
3694 

3P% 

3897 

3899 
3900 
U 



3903 
3€i4 
3906 
390b 
3907 



II: 



017414 104000 




3679 gJ741b 
II 01 
8l743b 

0174H2 00l3b0 



017444 0527b7 

017452 012767 

017%0 0K3b7 

017464 001347 

Oi74bb 0S27b7 

017474 042767 



? 000200 161544 



000400 lbl534 



lbl554 



017502 012777 177777 
017510 004767 004026 



IblSlb 
lbl53b 



lblM7M 
161466 



161404 



NOV 



BIS 

XBIT 

CLKDl 



HLT 
CLKDO 



HLT 
BIT 
BTC 
BIT 
BTC 
OEC 
BTC 

BIS 
NOV 
OEC 
BNE 

BIS 
6IC 



•1134., WORK 



•Blib.ONCEE 



•BIT7,0NCEE 
2S 

•BITB.ONCCE 
3S 

UORK 
IS 

•BIT7,0NCEE 
I19.,H0RK 

IS 

tBIT8,0NCEE 
•b!t7;0NCE£ 



DOING fl ISECTOR TRflHSFER 127 M0RC5 

18 BITS PER MORD-CLOCK LOOPS 

TAKE CARE OF 2 BITS AT A TINE 

b4TIFCS 18 EOURLS 1134 LOOPS 

TO GET TWOUGH SECTOR (LAST UORD dQf€ SEFARATav). 

SET 1ST TRANSFER UORD FLAG 

GET 1 BIT OF DATA 

SET nCLK 

Arc CAtmATE NR REG 

FOR COR^ DATA (FtCB) 

NR REG NOT CORRECT 

CLEAR «CU TO 

COrflETE TRANSFER OF 1 BIT 

CALCULATE CORRECT ANS FOR 

NR REG (fftCB) 

NRsBAO GOO^CORRECT ANS 

ON LAST UORD YET' 

YES 

OH CRC WORD YET' 
YES 

DONE UITH b3 UOROS' 
NO 

;SET LAST UORD FLAG 
;SET UP TO TRANSFER LAST UOSD 
OOfC YET 



;SET TRANSFERRING CRC HORO 
;CL£AR LAST UORD FLAG 



; GENERATE RW ERROR BY ATTEHPTING TO URITE RSER 
IEXC SHOlti) TICN BE ASSERTED 



0I7S14 012702 ^6tt 

8l7^ Olini 161%6 

OlTg Olf 

01^ 01< 

0179S 006367 1614% 

017550 001315 



000002 
0CX3023 



161452 



31: 



NOV 
JSR 

NOV 
ADD 
NOV 
NOV 
SUB 
NOV 
OEC 
BNE 



•-1 
PC, 



•INBUF.R2 

!^-^ 

R2,R5 

•2!rs 

•19., WORK 

UORK 

IS 



GETCRATE CRC UORD 
AfC LEAVE IN "UORir 
GO TO END 
OF DATA BUFFER 
LOgfi"CRC MORO 
R^ POINTER FOR 
RS FOR CROUD 
SETUP TO XFCT CRC 
DONE YET' 
NO 



3S10 

mi 

3*312 
3913 
3914 
3915 
3916 
3917 
3918 

m 

3%1 



3S2H 
39r5 
3S2b 
3927 
39E8 



3931 



3934 
3936 
393b 
3937 
3936 
3939 
39H0 
3^1 



tOUkl 



39H7 

SrrS 

3950 
3951 



3955 
395b 
3957 
3958 






8 



017b3b 
OlTbHO 
017b42 
17644 
_17b% 
017690 
017 — 

oi: 

01^ 

oi: 

017662 
017664 
017666 

017670 
017672 



005367 
001365 



104450 

& 

104000 
104446 
104420 
111511 
104000 



104450 
1044S 
001501 

imooo 

1W4% 
104420 
012711 

10»«S5 
104420 

"11 
If 




104050 
000424 



R5il-RSC3 rWINTEF-WNCE nOOE DIAGNOSTIC 
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DOS 
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:EBL SHOULD NOU ASSERT AND CRC BE URITTEN 



nCLKi 

NRCK 

U3511 

HLT 

•.LOOP 17 TWES 



000017 lbl414 



41: 



161370 



HOV 

nCLKO 

NRCK 

3501 

HLT 

naKi 

MRCK 
113511 
HLT 
DEC 



■17,REPT 



: CLOCK NR %G TO STEP THROUGH DEAD BANC hREA 

CHECK NR f^G 
;T0 EQUAL 113511 

MR REGsBAO G0X=C0RRECT AhS 



CLOCK m REG 
MRsBAO GOOOsCORRECT ANS 



REPT 
4S 



;FINISH UP 



ci£S( !S 



naKO 

HRCK 
3501 
HLT 
HaKl 
NRCK 
111511 
H.T 

;TRAr(SFER SHOULO NOU BE CONPLEFE 

NCUQ 
HRCK 
1501 
HLT 
NCLKI 
HRCK 
12711 
«-T ^ 
NaKO 

mrck 

2201 
HLT 
NOP 

HLT !HC!DS 
BR INTNRl 



TO EQUAL U' il 
NRsfi^GOOD^ORRECT ANS 
DONE LOOPING YET' 
NO 



CLOCK KR REG 
CHECK m KG 

TO EQUAL XDl 

NR REGsBAO GOOO=CORRECT ANS 
aOCK NR KG 
CHECK NR KG 
TO EQUAL 111511 
NR=BAO GOOO=CORRECT ANS 



aOCK m REG 

CKCK NRE REG 

TO EQUAL 1501 

HRsBAO GOOQsCORRECT ANS 

CLOSr HRKG 

CKCK NR 

TO EQUAL 

12711 

aocK m 

OCCK NR 
TO EQUAL 

2201 

STAa FOR TINE 

KCAU^'^fvE SHOULO HAVE INTERRUPTED, 

CAUSING JUMP TO INTW. 

CHECK FOR ASSERTION OF FT5 ATTN L, 



3%0 
3%1 

3%3 
3%'4 

Sibf 
3%8 



RSii-RSC3 nfilNTENftNCE MODE DIAGNOSTIC 
f1flINTEf«NCE nOOE INTERRUPT TEST 



EOS 

MftCYll 27(732) 



0M-0CT-7b 12:5b 9WL % 



ClTbTM 022777 m42b0 lbii7b 
017702 001401 



Ql770b 
0177H 
01771b 
017720 022777 
01772b 551401 




3^ 8l77^ i???^ 



3571 Q177M0 001401 

3572 0177H2 i0HC04 

3573 017744 000240 



;NOH TEST CONTROLLER 



000001 lbll74 5S 



000004 IbUbb 



000001 JbllSO 



INTNR: CMP 
BEG 
HLT 
CMP 
BEO 
HLT 
CMP 
BEO 
HLT 
CMP 
BEG 
HLT 

INTMRl: NOP 



ll442bO,9RSCSl 
.♦4 

•DA'UC 
•l.SRSOP 

.♦4 

!D« 

I4,SRS£R 

!DS!UC 
ll.aRSOP 

.+4 
•DA 



IS CSl CORRECT^ 
YES 

ll^RSDft CORRECT' 
YES 

OA SHOULD : 1 

DID RHR SET IN RSER 

YES 

RSER SHOULD = 4 
DOES fSOAsl 
YES 

RSDA SH0ULD=1 
DONE 



I 

! 
\ 



^5irC€C-i]-0eRSC-S 
jERSCB.PH 'STfe3 



3974 
3975 



3978 
3979 

3982 
3983 
396H 
3985 
3986 



3989 

3991 
3992 
3993 
3994 
3995 
3S9b 
3997 



•4000 
4001 
40G2 
4003 
40(N 
4005 
4006 
4007 
40QB 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 



0177% 104400 



017750 
017752 
0I77S6 
117760 
117762 
01776M 



Q17760 104420 
017762 K2701 



104414 
012706 
104430 
044r 



017766 
017774 
020002 



020010 
020014 



104424 

012777 
012777 
012777 



012705 
012767 



020032 001373 

02003H 012777 
Q2Q0H2 iOHMX 



02004M 

02005B 
020062 



020100 
020102 
020106 

020110 
020112 

^116 



012767 
012704 
012702 
012703 

Ol577 
00530H 
001372 
005367 
001361 

104422 
104426 
012H00 
1040CO 



RSil-RSC3 fIRINTENAhCE rODE DIACiNOS'iC 
DISK ROORES? OVERFLOW TEST 
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"EST 63 DISK ADDRESS OVERFLOW TEST 

^ST63: SCOPE 

MODULES TESTED: f17754. tt7771. ri7770 

SET UP TO TRAMSfER 2 SECTORS TO T* DISK. ST<^RTING AT TRACK 77 SECTOR 77 
TO CAi;SE A DISK ADDRESS OVERFLOW C0(CITI6n. ALSO CHECK LAST BLOCK TRANSFER 
(LBTJ BIT TO SET IN THE RSOS REGISTER. 



000500 



007777 
177400 
027M66 



027466 
0 00400 
177777 
161152 



fIRAOE: 



124000 
000011 
000001 
161032 
161026 



161076 



161114 
161102 
161076 



161162 



CLROK 
MOV 

riRirc 

HRCK 

22701 
riRINT 

flOV 
flOV 

nov 



•500, SP 



•7777,aRSDA 
•-400.aRSUC 
t0UT66F,aRSBA 



: SETUP BUFFER UITH ALL OfCS 



IS: 



000061 161036 



nov 

MOV 

nov 

DEC 
BNE 

MOV 

HRirc 



•OUTaF.fS 
•400,RE^T 

REP* 
IS 

•61.9R5CS1 



CLEAR Aa REGISTERS 
SETUP STACK POINTER 
SEND INDEX PULSE TO NR REG 
CHECK HAINT REG 
TO EQUAL 22701 

INITIALIZE NAINT REG BY SErCING 
2 aOCK PULXS (CLEAR HRSP) 
SETUP DISK WORESS 
SETUP FOR A 2 SECTOR TRATfiFER 
GET OUTPUT BUFFER 



;GET STARTING ADDRESS OF 0UT6UF 
;L0AD 2 SECTORS 
UITH UORDS 
•OF ALL ONES 

;LOAO URITE CONHAND 
•SET IfOEX PULSE 



; SUPPLY CLOCKS TO STEP TfAOUGH A TRACK 



161132 



5S: 

2f: 



NOV 

r»v 

NOV 
NOV 
NOV 
NOV 
DEC 
BNE 
DEC 
BNE 

HRaK 
OSCK 
12400 
HLT 



•43308., RM 
iU.R2 
•1,^3 



R4 
2S 
REPT 
5S 



; SETUP FOR FAST aOCK PULSES 172032 CLOCKS 



:CLOCK A II AND A 1 INTO RSNR 
; CHECK NR 
:T0 EQUAL 12400 
LBT SHOULD BE SET IN RSOS 



[R5C8. PI 1 



G08 



•♦025 

4027 
4028 
4Q2S 

tCX 
♦03 i 
4032 
S033 
403S 



-OERSC-B 

^STb3 



020120 104MX 

020122 0050&7 

020i2fe 10SH2C 

0201X 0Q2S01 

020132 104000 



4C 
4037 
4038 
4039 
40SC 
40H1 
4042 
4043 
4044 
4045 
4046 
4047 
4048 
4049 
4ffi0 
4Sl 
4052 



020134 
S0142 
0201'44 

020152 
020154 

m 

02Q1&2 
Q201&6 



020170 
020172 
^174 



4055 



020212 
14 



405b 020214 0^ 
4^7 !SS22 0Q1< 



4056 
4ffi9 
40U) 

40bl 

40b2 
40b3 
4084 
40b5 

40bb 

40fc7 



02022b 




012767 
1044% 
104420 

104450 
104420 
002501 
104000 
005367 
mi3b5 



104422 
104422 

022701 
1040 00 

104040 
777 



1401 
104040 

104414 
005777 
X14Q1 
104040 
022777 
001401 
104040 



DISK 
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IES5 



OVERFLOW TEST 

: ASSERT MHINTENANCE I^©EX PULSE TO RESET DRIVE 
;FOR THE SECOND REVOLUTION 



001000 161042 



.•SUPPLY 
4J: 



161016 



fIRIND 

CLR 

riRCK 

2501 

HLT 

ENOUGH 

NOV 

fICLKl 

MRCK 

12511 

HLT 

nCLKO 

MRCK 

2501 

aT 
oec 

BNE 



nCCNT 



CLOCKS TO STEP 
1512., REPT 



ASSERT nfiiNT INDEX PULSE 
CLEAR THE CLOCK COUNTER 
CHECK HR REG 
TO EQUAL 2501, 



SHOULD STILL BE WRITING 



REPT 
4S 



THROUGH THE RS03 RESYNC PERIOD 
CLOCK COUNT TO STEP THPU RESYNC 
2ND REVOLUTION 
CHECK MR 

ffi=ISfhooS=ioRRECT ANS 
CLOCK MR REG 
CHECK MR 
REG TO 
EQUAL 2501 

;L00P TILL DONE 



; SUPPLY 2 CLOCKS TO CAUSE T:€ SECTOR PULSE TO APPEAR IN 
;THE MR REGISTER AND THE "AOE" ERROR TO APPEAR IN 
THE RSER REGISTER 



AOECK: 



miOGO 
152600 

160660 
010600 



160704 



160670 IS: 



HRCLK 

MRCLK 

MRCK 

22701 

HLT 



2S: 



160644 3S: 



:o 

HLT 
CMP 
8EQ 
HLT 

CLRDK 

TST 

BEQ 

HLT 

CMP 

BEQ 

HLT 



•|000.aRSER 

•OS 

|j^52600,aR50S 
!DS 



3RSER 

3S 

•OS 

•10600,aRS0S 

>4 

•OS 



CAUSE SECTOR PULSE AND AOE ERROR 
CHECK FOR SECTOR PULSE 
IN RSHR 

msBAD GOOOsCORRECT ANS 

RSER 

FSER SHOULOEttML 1000 
^^RSOS CORRECT 

ERR & ATA SHOULD BE SET IN RSOS 

SECAUSE OF AOE ERROR IN RSER 

CLEMERROR 

DID ERROR CLEARS 

YES 

AOE DID NOT CLEAR BY SETTING CLR IN RSCS2 
DID ERRORS CLEAR 



AND ATA & LBT SHOULD ALL BE CLEARED 
FOR CLR UAS SET IN RSCS2 



r^IfCeC-ll-DERSC-B 
0ERSC8.P11 TSTb3 



Q20252 104HOO 



408S 
40S0 

4(ne 

4093 
WW 
40S5 
40% 
40^ 

40se 

4099 
4100 
4101 
4102 
4103 
41tW 
4105 
4106 
4107 
4im 
4109 
4110 
4111 




020312 



020314 
020322 




020404 
020406 



032767 
001002 
000137 
012767 
104414 
012767 
005367 
001375 



012777 
012767 
052777 
012777 
012767 
0 12777 
105777 

104000 

104050 
000433 



RS11-RS03 nfllNTENflNCE HOOE DIAGNOSTIC 
DISK ADDRESS OVERFLOW TEST 



H08 
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004000 157306 



020774 
001600 

177777 
160720 



1 70000 
177777 
000010 



000061 
160514 

160612 



160476 



160646 
160724 



160562 
006336 
160544 
160542 
160632 
160520 



nfilNTENflNCE MODE VERIFY TEST 
DANGER — THIS TEST DEST 



STROYS DATA ON DISKS— DANGER 

"SWITCH 



THIS TEST WILL ONLY RUN IF SWITCH 11 IS SET IN THE "SWI 
REGISTER- FOR IT WILL ACTUAaY WRITE DATA ONTO THE DISK. IT 
Wia WRITE ONE TRACK OF AU OtCS. THE PROGRAM THEN GOES BACK 
TO TJ€ MAINT WRITE TEST AND WRITES ONE SECTOR OF DATA (ZERO'S 

ONES AND FILLS THE REMAINDER OF SECTOR WITH A 

THE DRIVE IS THEN TAKEN OUT OF 
-HAINTENANCf MOOE" AMD THE TRACK IS THEN READ 
SHOULD CONTAIN ALL ONES. 



w. ^.^ ONES, FLOATING 

PATTERN OF 146314) 

T« TRACK 



:«»ff««ft«««f««f«f««««f«««f«f««ft«««««««««««««i«««««M«««««««f «««««»«««««««« 

TEST 64 MAINTENANCE MODE VERIFY TEST 

:«f«f««ffftftifff««»««f««fff««««««ftft»ft«««««««ftM«ft«ftft«ftftftft«ft««ftftft««*«***ft« 

tST64: SCOPE 



; MODULE TESTED G1B2 
MRVR: 



3S: 
4S: 



BIT 
BNE 
JMP 
MOV 
CLROK 
MOV 
DEC 



•BITll.SWR 
3S 

aiirFTST 

ll600,aAG2 

•177777, H0RK5 

WORKS 

4S 



;STEP THRU RESYNC PERIX 



IS: 



2S: 



MOV 

MOV 

BIS 

MOV 

MOV 

MOV 

TST8 

BHI 

DEC 



1113, 
•It 

• 1) . . . . .rw 




HLT 
TST 
BPL 
HLT 
BR 



aRSCSl 
MRVRl 
!0S!WC 
T8DIA 



DO THIS TEST' 

YES 

NO 

SET VERIFY TEST FLAG 
CLEAR 9LL DRIVES 
STfla TO RESYNC 
DRIVE 

TIMING LOGIC 



URITE ore TRACK - 4K WORDS 



URm A PATTERN 12525 
T eRI BIT 
' ■ ITA UD 
WRIT LOOP 
_ HRITE 
DONE YET» 

COUNTER WAITING 

READY NEVER CAME UP 

ANY ERRORS? 

NO 

STOP HERE TILL THIS PROBLEM IS FIXED TRY D2RSB DIAG 
TYPE MESSAGE 




0ERSC§.P11 TSTfcM 



Mil? 
MU3 
4114 
4115 
411b 
4117 
4118 
4119 
4120 

41^^ 

4127 
4128 
412S 
41X 
4131 
4132 
4133 
4134 
4135 
413b 
4137 
413B 
4139 
4140 
4141 
4142 
4143 
414H 
4145 
41% 
4147 
4148 
4142 
4150 

4p^ 

4154 
4155 
4158 
4157 




020472 
020474 



104414 
012777 

Qim? 

012777 
10S777 
100404 
005367 
001372 



if ff 
100032 
104050 



Q2047b 

02047b 104402 
QSOSbO 000137 



04414 
127b7 




mi 

0207bb 100001 

_70 104040 

772 000240 



020774 0527b7 
021002 000137 



RSii-R?Q3 MAINTENflNCE MODE DIAGNOSTIC 
HAINTENANCE flOOE VERIFY TEST 



IQ8 

flfiCYU 271722) 04-0CT-7b 
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170000 

ooooin 

Ogbbbb 
17777? 
000051 
lb0424 

lb0522 



lb040b 



020502 
0114bb 



177777 
lb041b 

170000 
000010 

000051 
lb0834 




Ib04b4 
lb0454 
lb0452 
lb0542 
lb0430 



PWVRl; 



IS: 



2S: 



CLRDK 

flOV 

BIS 

MOV 

MOV 

MOV 

TSTB 

BMI 

DEC 

BNE 

HLT 

TST 

BPL 

HLT 



lb0422 



lb0274 
Ib0eb4 
Ibp2b2 
00b034 
160240 



lb022b 



IS: 



NOV 
BIS 
NOV 
NOV 
NOV 
TSTB 

^ 

BCO 
TYPE 
HLT 



lBIT3.aP^ci2 
•INBlF.aRSBA 
•17777\REPT 

•5i.aRs6si 

SRS6S1 
2S 
REPT 
IS 



aRscsi 

HRVRR 
•OS'UC 



TBOIP: 

TYPE 
NRVRR: JHP 
;NOU CHECK TO 

NRVRS: CLROK 
NOV 

3S: DEC 



CLEAR ALL REGISTERS 
SETUP HC 
SET Bfll 
SETUP RSBA 
SETUP UAIT LOOP 

00 A URITE CHECK TO VERIFY DISK 
TEST 

COR READY TO CONE BACK 
UAIT 

READY NEVER CANE BACK 
ANY ERfiORS^ 

NO 

STOP HEKMC FAILED 
00 TO OmB DIAG 
BEFORE TRYING TO DEBUG 
THIS TEST 



^.♦2 ;.ASCIZ <15><12> "FAILED VERIFY TEST — RUN OZRSB DIAGNO 

fttNRURT iGO WITE IN NAINTENANCE NODE 

SEE IF DRIVE HAS uAlTTEN ON IN NAINTENANCE NODE 



2S: 
4S: 



fsT ^SCS 



il77777,H0RK 

UORK 

3S 

•-10G00JRSHC 

aRsftsi 

MCE,aRSCS2 
2S 

!os 



rsT 

BPL 
H.T 
NOP 



.♦4 
•OS 



1 



000001 
002126 



IbOlbb 



INFTST: BIS 
JNP 



•8IT0.0NCEE 
avTRYNX 



ALL REGISTERS 
HAITING FOR 

ORIVE TO GET IN SYNC WITH INDEX PULSE 
SETUP UC FOR 1 TRACK 

Inl^iisaA 
Stup for compare 
do a urite check 

TEST FOR 
NO 

.ASCIZ <1S><12> "URITE ANPLIFIER DID NOT GET DISABLED B 

MY SfioRS* 
NO 

SHOULD NOT HAVE ANY ERRORS HERE 

TRY OZRSB DIAGNOSTIC 

;SET FOUND DRIVE FLAG 
•GET NEXT DRIVE 



(SlOOb lOHOO 




«^If€eC-n-0£RSC-B 
0CRSC8.P11 



41b0 
416 
41 
41 

41b4 
41b5 
4166 
41b7 
4168 
41&5 
4170 
4171 
4172 
4173 
4174 
4175 
417| 
4177 
4178 
417S 
4180 
4181 
41BS 
4183 
4184 

^ii 

4187 
4188 
4189 
41S0 
4191 
4192 
4193 



021064 



104402 



021110 005067 




KllX QQ0137 
Sll34 000137 



Q211H0 
0211% 
021150 
ffill56 
K122H 
0212X 
021232 



032767 
001031 
052767 
104402 
0167% 
104M06 
000207 



RSii-R£03 fIfilNTENftNCE MODE DIPGNOSTIC 
JDONE - BELL fihO SCOPE ROUTIfiE 



JOS 
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021036 
000042 



000240 
000002 



021072 
157674 
157660 
000020 

001702 
002332 



000004 

000004 
021162 
157766 



157770 
177570 



000240 



160020 



160022 
160012 



.SBTTL 
DONE: 



4S: 



SDONE - BELL flf€ SCOPE ROUTINE 



SCOPE 
flOD 
RDC 
BIT 
BNL 
TYPE 
MOV 
BEO 
JSR 



•l.PCNT+2 
PC^T 

iSUlO.aiSUR 

4S 

..♦2 

it42,R0 

3S 

7.(0) 



3S: 



240,240,2^0 
JflP MULSYS 



.TBIT: 0 

;f1ULTI DRIVE SYSTEM' 
flULSYS: 



TYPE ,.+2 

CLR LAO 

CLR ICNT 

BIT •eiT4, FLAGS 

arc IS 

JTP StnULTII 

jnP StNOUGO 



TERMINflTIONG SCOPE FOR LOOPING 
flOO 1 TO T« PftSS COUNT 
MfiKE IT DOUBLE PREC. 
RING THE 8ELL' 
NO! 

.flSCIZ <BELL><177> 

GET nONITOR ADDRESS 

IF NONE 

GO TO MONITOR 

SAVE ROON FOR ACTU 

RETURN 

;T BIT FLAG 



.ASCIZ < 15X12) "END OF PASS" 



IS: 

; ERROR TYPEOUT ROUTINE FOR NO-OP TEST 
NOPERR: 



iHULTI DRVIE' 
NO 
YES 

TEST ONLY ONE DRIVE 



IS: 



BIT 
BNE 
BIS 
TYPE 
NOV 
TYPES 
RTS 



I8IT2,0NCEE 
IS 

•BIT2.0NCEE 
,.♦2 

(!ldRK,-(6) 
PC 



MERE kC HERE BEFORE^ 
YES 

SET BEEN HERE BEFORE 



FLAG 



.ASCIZ <1S><12> "ERROR CAUSED BY NO-OP FUNCTION 
PUT UORK ON STACK 
TYPE STACK IN OCTAL - SUPRESS 



-II9S 
419S 
41% 

4200 
4?Qi 
4202 
4203 
4204 
M20S 
4d06 
4207 
420e 
420S 
4210 
4211 
4212 
4213 
4214 
4215 
421b 
4217 
42ia 
4219 
4220 
4221 
4222 
4223 
422M 
422S 

4? 
422B 
422S 
4230 
4231 
4232 
4233 
423M 
4235 
423b 
4237 
4236 
423S 
4240 
4241 
4242 



. i.-OERSC-B 



n-R£C3 -WINTENftNCE MODE DIAGNOSTIC 
iNE - BELL PhO SCOPE ROUTINE 



K08 
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021234 
021240 

Sl2% 




021352 
021354 
02135b 

0213b0 
021368 
S137M 
(£1402 
021406 

021410 
021414 

gi; 

02142b 
021433 
021434 



02143b 
021444 
021452 
021454 

021470 

m 

021500 



104402 021250 
Qlb7% 157752 
1( 



047101 
044527 
QSbSl? 
047125 
02011b 





CHTSlb 
020124 
044522 
044440 

0213^2 

104422 

00OCO2 

012777 
012777 



017700 157510 
017601 OOODOO 
000002 

001002 

06271b 000002 



012777 000021 
012777 OOOOOl 
000002 
017700 
017601 
062716 
020100 




042507 
044124 
050117 
052103 
000 

^104 
042523 
053H40 
043516 
020117 



15753b 
157530 
157575 



157450 
157452 



;hg: 



TYPE 
MOV 
TYPES 
RTS 



.REGCHG 
WORK, -(b) 

PC 



;TYPt MESSAGE 
;PUT WORK ON STACK 
;TYPE STACK IN OCTAL 



SUPRESS 



REGCHG: .ASCIZ "CHHNGED WITH NO-OP FUNCTION " 



TRfIR: .ASCIZ <15><12>"RMR DID NOT SET BY WRITING INTO 



• EVEN 

.MRINT: MRCLK 
MRCLK 
RTI 

.MRCLK: MOV 
MOV 
POO 
ADC 
RTI 

.MRCK: MOV 
MOV 
ADD 
CMP 
BNE 
ADO 

1$: RTI 



; CLOCK THE MAINT REG UITH A 11 AND A 1 
SATC 
•RETURN 

•U.aRSNR ;a0CK THE 

•l,«l^ ;MAINT REG 

•i!HCCNT+2 ado 1 to aOCK COUNT 

HC6rr I MAKE DOUBLE PRECISION 

aRSNR.BAO ;(£T THE CONTENTS OF RSHR 

d(SP)!G000 GET THE CORRECT AN5UER 

IS ;N0 EXIT 

•2,(SP) UPDATE RETURN ADDRESS TO SKIP THE HLT FOR CORRECT ANS 

RCTURN 



;SENO INDEX PULSE TO THE MAINTENANCE REGISTER 



:mrind: 



.DSCK: 



lb 000002 
000002 



IS: 



MOV 
MOV 
RTI 
MOV 
MOV 
ADD 
CMP 

sfc 

ADD 
RTI 



•21.aRSNR ;SEND INDEX 

•l.ilRSHR -PULSE TO MR REG 

aRSOS,BAO {GET THE CONTENTS OF RSDS 

a(SP)!G000 GET m correct ans 

12, (S^) UPDATE THE RETUfW AOOR FOR AN ERROR 
G06D,BA0 IS RSDS CORRECT 

1$ ;N0 EXIT 

12. (SP) UPDATE 



RETURN AOORTO SKIP THE HLT FOR CORRRECT ANS 



f1^IfCeC-il-DtRSC-B 
DERSCB.Pli 



RS11-RS03 nAINTENflNCE nOOE DIAGNOSTIC 
lOOfC - BELL (WO SCOPE ROUTIfC 



LOS 
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4245 
42% 
4247 
4246 
424S 

4252 
4253 
42SM 
4255 
4256 
4257 
4258 
425^ 
4260 
4261 
4262 
4263 
4264 
426S 
4266 
4267 
4268 
426S 
4270 
4271 
4272 
4273 
4274 
4275 
4276 
42^ 
4278 
4279 
4280 
428i 
4282 
4283 
4294 
4285 

4288 
4299 
4290 
4291 
4292 
4293 
^294 
4295 
42% 



021602 




021572 
021600 
021602 
021610 
C1616 
ffil624 
021626 
021634 
(£1642 
021644 
021650 
021652 

m 

021666 
021670 

KlTOO 
021704 
021712 
021714 
021716 
021720 
021724 
021730 



021732 
021736 
021740 
02174M 

021762 
021770 



032767 
001003 
042767 

042767 

7 



016767 
032767 
001343 
005767 
^013 
032767 




000241 
006104 
006167 
005367 



001000 
000400 
000020 

157324 
001000 

157356 



OCH3002 

001400 

157252 
001000 



157232 
157276 



157434 

157432 

157442 

157406 
157406 
157416 

157404 



157344 

157334 
157326 
157H02 

1 57316 
157302 



ISveSh^^lSsT^IT fRffisS!KS''lN LOCflTION LSTOD 
.XBIT: 



5S: 
4S: 



7S: 
6S: 

2S: 



002000 157264 



157246 
157232 



3S: 









;CRC IS 

Ibits 0 


005067 
006104 
006167 
032767 


157220 

157212 
002000 


J 57172 


IS: 


mi 

042767 
000002 


00200U 
001000 


157162 
157154 





BIT 
BEQ 
NOV 

BIT 
BNE 
BIC 

nov 

BIC 
CLR 
BIT 
BNE 
CLR 

BIT 

BNE 

BIC 

BIC 

NOV 

RTI 

NOV 

BIT 

BNE 

TST 

BfC 

BIT 

BNE 

ADD 

NOV 

BIS 

BR 

CLR 

BIT 

BNE 

CLC 

ROL 

ROL 

DEC 

RTI 



CLR 
ROL 
ROL 
BIT 



BIl 
BIC 
RTI 



•BIT7,FLAG2 
2S 

II, LSTOD 

•BIT6,0NCEE 
5S 

IBIT7.FLAG2 

•O.LStOD 

IBtT6.0NCEE 

CLKCNT 

•BIT8,0NCEE 

IS 

NOUOO 

•BIT6,FLAG2 
7S 

•BIT9,FLAG2 
IBITB,FLAG2 
•l&.,klOM(3 

NOUOO, LSTOD 
teiT9,FLAG2 
4S 

U0RX3 
3S 

t8ITlO,FLAG2 
4S 

•2.RS 
(R§).R4 
11406, FLAG2 
4$ 

N0i400 

•8IT9,FLAG2 
4S 

R4 

NOUOO 
U0RK3 



NOUOO 
RH 

NOUCN) 

IBIT10,FLAG2 

•llT10.FLAG2 
IBIT9,^LAG2 



1ST 1 BIT OF 1ST UD' 
NO 

YES SETUP SYNC 1 BIT FOR END OF PREAN8LE; 
TO CALCULATE BOTTOM BIT 
1ST TIME THROUGH' 
YES 



CLEAR 1ST TIME THROUGH FLAG 

CLEAR CLOCK COUNTER AT START OF EACH UD 

ON CRC UD' 

YES 

NO BITS 16 & 17 ARE 0 

XFERING BIT 17' 
YES 

CLEAR FLAG FOR BIT 16 
CLEAR FLAG FOR BIT 17 
LOOP 16 TINES 1 FOR EACH BIT 
EXIT 

SAVE LAST BIT XFEREO 



DONE UITH UO YET' 
NO 

ON BIT 16 OF CRC UD' 
YES 

UPDATE BUFFER UD 
GET DATA UD 

SET BITS 8 & 9 IN FLAG2 

CiEAR PRESENT BIT 

DID UE XFER BITS 16 & 17 YET' 

NO 

GET NEXT DATA BIT 

PUT IT INTO NOUOO 

KEEP COUNT OF BITS IN THE UORO 

EXIT 



CLEAR PRESENT BIT 
GET NEXT BIT 
TO BE XFEREO 

DONE UITH BITS 16 S 17 YET? 
S 



1^ 



jEXIT 



"-INOeC-il-OERSC-B 

jerscb.ph 
wage 

4300 
M301 
4302 

4303 021778 104446 

4304 02177H OOS003 

4305 02177b 00S7b7 
430b 022002 001005 
4307 

4308 022004 005767 

430S 022010 001002 
4310 
4311 
4312 

4313 022Cib 012701 

4314 022022 050301 

4315 02202M 004767 

4316 022030 017700 

4317 022034 020100 

4318 Q2203b 001002 

4319 022040 0b271b 

4320 02204M 000002 



QS012 052703 



RSil-^^£03 flPIN^ENftNCE MODE DIftGNOSTIC 
SDOf€ - BEL- m) SCOPE ROUTIf€ 
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157154 

157142 

010000 

123511 

00130b 
157070 

000002 



CLOCK ROUTIfC (1ST OF ONE) WHICH IS USED TO CLOCK Of€ BIT OF 
DfiTfl TO THE DRIVE AT f\ TIME. THIS ROUTINE ALSO CHECKS THE PREVIOUS 
BITS THAT HAVE BEEN TR^SFERRED AND CALCULATES UHICH STATE 
THE flUDB BIT (BIT 12 IN THE MR REG) SHOULD BE IN 



• CLKDl: PICLKl 
CLR 
TST 
BNE 



IS: 
2S: 

TSTEVB: 



2S: 



TST 
BNE 

BIS 

NOV 
BIS 
JSR 
MOV 
CMP 
BNE 
ADO 
RTI 



R3 

NOUOO 
TSTEVB 

LSIOD 
TSTEVB 

•BIT12,R3 

•123511, GOOD 
R3,G00D 
PC.HRCAL 
SR^.BAD 

good,6ao 

2S 

•2, (SP) 



CLOCK MR REG WITH AN 11 
CLEAR WORK LOCATION 

TEST 000 BIT NOW BEING SENT FOR A 1 OR A 0 

NOW TEST EVEN DATA BIT ON 1ST CLOCK 

NOW BIT IS A 1 HWDB IS 0 

TEST THE LAST ODD DATA BIT THAT WAS SENT 

LAST 000 DATA BIT WAS A 1 

MW06 IS A 0 

SET MUDB FOR LATER COMPARE WITH MR REG 

GET CORRECT ANS 
FOR MR REG 

DETERMINE STATE OF SB & LSR BITS 

GET CONTENfS OF MR REG 

IS MR REG CORRECT' 

NO TYPE OUT MR REG 

UPDATE RETURN ADDR FOR CORRECT ANS 

RETURN 



n^INOEC-U-OERSC-B 
l.Pll 




RSll-fiS03 miNTEfMNCE flOOE DIAGNOSTIC 
SOONE - BELL AND SCOPE ROUTINE 



NOB 
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43HS 



4348 
4349 
4350 



157102 
010000 

m 



1^ 
1* 


v: 
v: 


c 


- f 




J - 












v; 


p 




r 





157070 

1 ISTOU 

134 0367b7 157062 157032 

{•S 00000b 157044 

S7 157044 



1 

1__ _ 

IbO 004 

^ 0 




157032 
022170 



;SECONO CLOCK ROUTINE UHICH WILL FINISH TRANSFERRING THE DATA BIT 
THI5 ROUTINE UILL CALCULATE UHAT tlUDB SHOULD EQUAL IN THE 
NAINTENRNCE REGISTER 



.CLKOO: NCLKO 

TST NOUOO 



IS: 
4$: 



5S: 



S!i 11^2, R3 

BR 4S 

Bic •Bms.w 

NOV •2350i!G00D 

BIS R3,G006 

JSR pc!hrcal 

NOV 9R9W.BA0 

CNP 6000, MO 

BNE 5S 

ADD 12, (SP) 
RTI 



CLOCK NR REG 

IS THE PRESENT DATA BIT A P 
NO IT IS AO 

SET nUDB FOR BIT BEING SENT IS A 1 

CLEAR NUDB FOR PRESENT BIT IS A 0 
GET COJ^T ANS 
FOR NR REG 

deternine state of SB & lsr bits 

GET CONTENTS OF NR REG 

is HR REG CORRECT^ 

NO TYPEOIJT ERROR 

UPDATE AOOR FOR CORRECT ANS 

RETURN 



;TYPEOUT ROUTINE TO DETERMINE WHICH IC FAILED IN CRC TEST2 
•AND TO TYPE IT OUT 



CRCTYP: NOV 
NOV 



IS: 



2S: 



BIT 

AoS 

ROL 

BR 

JSR 

TYPE 

RTS 



ICRCTAB.WORK 
ll.UORKl 
WOra(l,SAVEE 
2S 

•&.UORK 

womi 

IS 

PC.aUORK 

^c 



GET STARTING LOC OF IC TABLE 
SETUP TO TEST FIRST CHIP 
WAS IT THIS BIT' 
YES TYPE IT 

NO INDEX TABLE POINTER 
SETUP TO TEST NEXT CHIP 
NOW TES IT 
TYPE OUT CHIP 

.ASCI2 " IN THE CRC REG SHOULD BE SET" 



C-ll-OERSC-B 
.Pll 






000207 



nm 

H3q0 022m 012777 
H381 022376 012777 
M3« ag2H04 

022H12 

022Hib 



lOOrC - BELL MC SCOPE ROUTirC 



B09 

nftCYll 27(732) D4-0CT-7b 12:5b P«G£ 10b 



022H20 
022H2b 
022434 
022442 
022451 
0224b0 
a22%7 
Q2247S 
028503 

oeasii 

Q22S20 



Q2853b 
022544 
022SS2 
0225bl 



: TABLE FON CfiC TEST 2 TYPEOUT R0UTI« 

CRCT«B: TYPE .E302 

RTS PC 

TYPE .E305 

RTS PC 

TYPE .E307 

RTS PC 

TYPE .E3010 
RT 



RTS 
TYPE 
RTS 
TYPE 

RTS 



;CL0CX m REG WITH A 0-1 



000001 lSbS2b .nCLKB: NOV 
OOggil 158520 

ooogoi isbSbb 




S39S 

HHl| 
•«l3 
HHIM 

4417 
4418 
4419 
4*420 
4S21 



III 



031! 




10 000002 



4427 

UU30 

4429 
4430 
4431 

4432 Q22bl2 012777 

4433 022820 000002 



tDorc ■ 

02b%0 
02&460 
02S460 
026480 

030083 

026%0 



;C3 '^lNTEr«fC£ iODE DIAGNOSTIC 
■ aELL ore SCOPE RO(jTIf€ 



cog 

MACYU 27(732) 



04-0CT-7b 12:58 PACE 107 



032062 



VMM wi 




71 
1 



03>(%1 



1S8388 



000001 1S630H 



MSCI2 
ftSCIZ 
ASCIZ 
ftSCIZ 



-E30-r 
-E30-5- 

-E30-10- 

-EX-12- 

-EX-15- 

-E2H-2- 

-E2H-S- 

-E2H-r 

-E24-lir 
-E24-15- 

-|i9-r 

-E19-10- 



£1915: .ASCIZ "E19-15" 



;a0CX HR REG UITH R 1 




.HCUl: NOV 
ROQ 



;aOCK HR REG UITH RO 



•lJ§WU2 



.NCU(0: tSOV 
RTI 



tli9RSNR 



DERSCa.Pii 




aZZThZ tXBOfc? 

mbb cezm oobib? 

H%7 02E77H 0007% 



RSa-RSC3 nfilNTENflNCE HOOE DIftCNOSTIC 
SOONE - BELL ATC SCOPE ROUTINE 



D09 



04-0CT-7b 12: 5t PftCE 108 



156H00 
000002 
OOHOQO 



1 1 1 1'^i 

• * * ■ 
I I. I I I 



OOMOOO 

15b210 
156202 

158170 
1561&2 



15b300 
156312 
156256 



156306 
156214 
156204 



BIT OF DATA FROfl INBUF 
iFOR REflOiNC FROM 0«IVE_TO_d€TER«IME T* 



:QET ore 

;FOR RERL. _ . 

I STATE OF rm IN THE HR REG 

•RBIT: TST 



5S: 



ROD 



31 

3S: 
4S: 



U0RK3 
3S 



(fe??R4 
•BITil.F 



_I1 
BCQ 

"I 
BIT 



,FLRG2 

i^bIoncee 

IT5.FLftC2 



BIT 17 




CLR 
tOL 
WL 

RTI 



,U0RK3 
,FLAG2 

4S 
NOUX 
•16.,U0RK3 

I|IT11,FLAG2 

•BIT11,FLAG2 
5S 

NOUOO 
R4 

NOUOO 
U0RK3 



STARTING fCU UD^ 
NO 

^T|^JlfTER UD 

^ ?O^He?CflTE L_ . 
gjEg^CLgJK COUNTER RT START OF EACH UO 

YES 

IN CRC TEST 
NO 

FOR CRC TEST 

;BITS 16 ♦ 17 OF DATA UORO ARE 0 

•16 LOOPS FOR REHRINING 16 BITS OF UORO 

;IS THIS BIT 16^ 
NO 

RTRRNSFER BIT 16 




BIT 
BIT 

i^^COUNT ORBITS IN T« MORD 

.CRC UORO'lS BEING WITTEN BIT if & 16 ARE DATA BITS. 0 & 1 ARE ALUAY5 0 
IS: CLR NOUOO :GET BITS 17 

ROL R4 ;Af€ 16 

)0L NOUOD FOR CRC UORO 

BR 6S CONTirt£ 



C-ll-OERSC-B 

Pll 



U-RS03 flAINTENAhCE nOD£ OIA< 
- BELL PNO SCOPE ROUTINE 




4M9f 023076 

4494 0231% 

44S5 S3150 

44% ^152 

4497 0231% 





017700 
020100 
001002 
062716 



I56i; 
iSli 
15607M 

m 



020000 
156104 

000044 

Swoo 

000400 
000043 



156164 

1%102 

1%110 
1%U4 

156074 
156044 
156052 



.CLKRl: JSR 
flOV 

BIS 

riov 

NOV 
BIT 

i!i 

BIS 

w> 

Cff» 

m 



7S: 



000002 



2S: 



3S: 



6S: 



4S: 



DEC 
BTC 

nov 

BIS 

^ 

BNE 
BIS 

nov 

CHP 
BNE 
WO 
RTI 



E0<3 

HftCYH 27(732) 04-0CT-76 12:% PWE lOS 



PC.CflLRTB 

ill.M 

•l.teCNT+2 

nCCm 

U0RK.R3 

R3.atenR 

•ilT6.G000 

^tTB.OnCEE 

122,REPT 

lloOOO.GOOD 

REPTl 

6S 

•44.REPT1 

iBltll.GOOO 

l|IT6.dl1CEE 

•43, REPTl 

6 S_'__ 
IggOOO.GOOQ 

GOOO.WO 
4S 



SE^fS^L^cirffiTi 
NT 



IT FOR nR REG 




BOTTOM BITS 



SErC 



CRLCULATE CORRECT ANS FOR f« REG 
URITTck TEST' 



S S6T RO IN nP REG 



ON CRC UD' 
NO 

SHOULD CRCU BE SET^ 

ClIrR CRCU 
SHOULD SB SET 
NO 

RESET SB COUNTER 
SET SB 
ON CRC UD' 
NO 

940UL0 SB RNO CRCU BE SET •> 
NO 

SET % RTO CRCU 

GET HR REG 

IS RSm CORRECT' 

NO 

YES 

RETURN 



ii-DERSC-a 



"+500 
4501 
4502 



0231bO 

,jl7M 
0?3S00 



05S703 
0S2703 

m 

0327^7 



RSli-RSC3 flAINTENANCE 100E DIflCNOSTIC 
lOONE - BELL ftNO SCOPE ROUTINE 



nACYil 27(732) 0M-0CT-7b 12:5b PACE 110 




156032 

000010 

OOOOOH 
000100 
000400 



I*:*! I I.I 



1557S0 



004000 
000400 



lSS73b 
155744 

155740 
155710 
155716 



CLKRO: BIS 
BIC 
flQV 
flOV 
BIT 
6E0 
BIS 
BIS 

B^Q 
BIC 
DEC 
BNE 
NOV 
BIS 
BIT 
BEQ 
CMP 
BNE 
BIS 
NOV 
Cff 
BNE 
9DD 
RTI 



71: 



2S: 



3S: 



bS: 



4S: 



U0RK.R3 

•bitS^ 

R3.IPSHR 
I2%01,G000 
I6IT2.FLAG2 
7$ 

•BITb.GOOO 

R3,G060 

•|IT8,0NCEE 

•20000, GOOD 

REPTl 

bS 

•IB., REPTl 
•BIT! 1. COCO 
•BIT8.6NCEE 
bS 

•22, REPTl 
bS 

•20000.G000 
aRS«R.6A0 

gooo,6ad 

4$ 

•2,(SP) 



;SET BOTTOM BITS 

cSSuLftTE CORRECT ANS FOR MR REG 

URITE CK TEST' 

NO 

YES SET RO IN REG 

ON CRC UO' 
NO 

CLEAR CRCk 
SHOULD SB SET' 
NO 

RESET SB COUNTER 
SET 58 
ON CRC HD' 
NO 

SHOULD SB Arc CRCU BE SET ' 
NO 

SET 56 AND CRCU 

GET NR REG 

IS RSMR CORRECT' 

NO 

YES 

RETURN 



'C'C^: .l-LtRSC B 



45c3 

HS87 
4528 

4sas 

H530 
4531 
4532 
4533 
453M 
4535 
453b 
4537 
4538 
453S 
4540 
45M1 
45M2 
45M3 



023314 
023320 
023324 
02332f> 
02333S 



a2333E> 
023342 
023350 
0233S2 
0233b0 
0233b2 
023370 
172 



005%7 
0057b7 
001403 
0527S7 
000207 



005267 
0327&7 
001032 
ra27E7 
001051 
Q227S7 
101401 




45% 
4547 
4546 

4550 
4551 
4552 
4553 
4554 
4555 
4556 
4557 
4558 
4559 
4560 
4561 
4562 
4563 
4564 
4565 
4566 
4567 
4568 
4569 
4570 
4571 
4572 
4573 
4574 



110 
. U6 
023H20 
023H2b 
^H30 



023436 



023454 



Q23%H 
023H72 
02347" 
023476 
023502 



__iH0M 
022767 
001002 
042701 
000207 



022767 
103016 
022767 
001003 
042701 
000407 
022767 

ooiggi 

000770 
042701 
000207 



023504 042701 
023510 022767 




022767 
023532 001002 
023534 04"' 
023640 001 



RSii-RSC3 MAINTENANCE M 
$00r€ - BELL AND SCOPE 



ODE DIAGi^OSMC 
ROUTINE 



G09 

mcni 37(732 



04-GC^-7b 12-5b PAGE HI 



i5S&7b 
155632 

000004 155662 



155646 
000200 

000400 

000016 



004000 
000037 

000040 

002000 

000036 
000037 
002000 
000040 

020000 



020000 
000037 

002000 
000040 

002000 



155620 
155610 
155620 



155572 
155562 



155544 
155534 

155516 



155472 



155456 



;CALCULATt THE STATE OF flRDB FROM CURRENT INPUT BIT 
; LOCATION WORK CONTAINS CORRECT DATA FOR fIRDB 



CALRTB: 



2J: 



CLR 
TST 
BEQ 
BIS 
PTS 



UORK 
NOUOD 
21 

iBIT2,W0RK 
PC 



CLEAR WORK LOCATION 
IS CURRErtT BIT A 0'' 
YES 

NO SET fIRDB 
RETURN 



; CALCULATE flR REG TO DETERMINE THE STATE OF HE CRC-S8 AND LSP BITS 
•ON THE DIFFERENT CLOCKS ON THE DIFFERENT UOPDS THROUGHOUT THE SECTOR 



HRCAL: 



000040 155606 IS: 



2S: 



3S: 
4S: 



INC CLKCNT 

BIT IBIT7,0NCEE 

Bt€ LSTWD 

BIT iBIT8,0NCEE 

BNE CRCUO 

CMP il6,CLKCNT 

BL05 IS 

BR 2S 

CMP I40,CLKCNT 

BLOS 2S 

BIS •BITU.GOOD 

CMP •37,CLKCNT 

BEQ 3S 

CMP MO.CLKCNT 

BNE 4S 

BIG iSITlOrGOOD 

RTS PC 



ADD ONE TO CLOCK COUNT OF WORD 

TRANSFERRING LAST UORD' 

YES 

TRANSFERRING CRC UORO' 
YES 

CLOCK COUNT lb OR GREATER' 
YES 

GET cur 

CLOCK COUNT 40 OR GREATER' 
YES GET OUT 
SET Se BIT 



jCLEftR LSR 
•RETURN 



jCftLCULflTE MR FOR LftST D«Tfl WORD 

CSTUD: Cff labAI^CNT 

BHIS 2S 

CMP •37,CUCNT 

BNE 3S 

4S: BIC teiTlO.GOOD 

BR 2S 

3S: CMP ISO.CUCNT 

BNE 5S 

BR 4S 

5S: BIC tBITld.GOCD 

2S: RTS PC 



IS THIS CLOCK 36 OR LESS' 

YES GETOUT 

IS THIS CLOCK 15' 

NO 

YES CLEAR LSR 



;C\S(» CRCU BIT 



; CALCULATE MR FOR CRC UORO 
CRCUO: 



2S: 
IS: 



BIC 
CMP 
BNE 
BIC 
CMP 
BNE 
BIC 
RTS 



•BIT13,GO0O 
•37,cii:CNT 
2t 

•BITIO.GOOO 

•40,CUi:CNT 

IS 

IBITIO.GOOD 
PC 



; CLEAR CRCU BIT 
;IS THIS CLOCK 17' 
NO 

•CLEAR LSR BIT 



; RETURN 



HQS 

''^ireCC-ll-DeRSC-B RSiI-RSCS MPINTENANCE nOOE diagnostic flACYll 27(732) 0H-0CT-7b I2:5b PAGE 112 
OERSCa.PU lOONE - BELL AND SCOPE ROUTINE 



M581 




01 27t»7 
0327&7 

5l2767 
01270S 
011504 
00S067 



45« 

1^ 

% 
H601 

hSb 

H60H 
H607 

%cs 

%0S 
%10 
%11 
%12 
%13 
%iH 
%15 
%1E> 
%17 



Qc3dUd 
083614 
Lb 



01257 
0K767 
001403 

{IS? 

005067 




023730 



02373H 
023736 
0237H4 



005067 
016767 
004767 
042767 
005767 
0014CQ 
052767 
016767 



000100 
OOOOHO 

000110 
026666 

155420 



000022 
000040 



mi ffl 



i< 

155356 

155354 
155344 



1 1 1 ij I 



000021 

155316 

155310 

155302 
155300 



000001 
155256 

000001 
155242 



155434 
155366 

155416 



155400 
155330 



155266 
155320 



1553U0 
155270 



155254 
155206 



GENERATE A CRC WORD FROfI THE DATA BUFFER 
AND LEAVE THE CRC WORD IN -WORK" LOCATION 
EXIT ROUTINE WITH RTS PC 



GENCRC: 



I3S: 



NOV 
BIT 
BEQ 
MOV 
NOV 
MOV 
CLR 



I64..REPT 
•BIT§,FLAG2 

•^..REPT 
tINKF.RS 
(R5).R4 

uorkCi 



64 UOROS PER SECTOR 

IN CRC TEST' 

NO 

YES 

GET STARTING AODR OF OUTPUT BUFFER 

GET DATA klO 

CLEAR UORK LOCATION 



:INBIT CONTAINS PRESENT INPUT BIT 
UK15 - BIT15 IF CRC AT TIME T 

WORKO = CRC AT TIME T + DURING FINAL MANIPULATION 
UORK = BITS FROM SAVED CRC UORD (kICRC) 



IS: 



2S: 



i2S; 



3S: 
4S: 
5S: 



&S: 



MOV 
BIT 
BEQ 
MOV 
MOV 
CLR 
CLC 
ROL 
ROL 
BIT 
BflE 
CMP 
BLOS 

aR 

ROL 

ROL 

BR 

CLR 

MOV 

J5R 

5IC 

TST 

BEQ 

BIS 

MOV 



•18..REPT1 

•flIT§,FLAG2 

2S 

•lb..R£PTl 
UORKO.UCRC 
UK15 

UORKO 
UK15 

tBIT5,FLAG2 
121 

•17..REPT1 
3S 

INBIT 
R4 

INBIT 
4$ 

INBIT 

I4K15.U0RK 

PC.XXOR 

•SilO, UORKO 

INBIT 

h% 

tBITQ, UORKO 
INBIT RSO 



GET IB BITS PER UO 
IN CRC TEST' 
NO 
YES 

SAVE CURRENT CRC UD 

CLEAR SIT 15 FROM CRC AT T 

CLEAR CARY 

SHIFT CRC UO LEFT 

CONTAINS BIT 15 OF CRC 

IN CRC TEST' 

YES 

DONE BITS lb AND 17 YET' 
NO 

CLEAR UORK LOC 

PUT DATA BIT FROM BUFFER 

IN UORKl LOC 

FOR BITS 16 AND 17 

GET BIT 15 OF CRC 

XOfl BIT15 UITH INPUT BIT 

TEST RESULT OF XOR 



;SAVE XOR SESULT OF BIT 0 AND INPUT 



I 



DERSCB.Pll 



%19 
%20 
Hh2l 

Ht>23 
H&2H 
H(,2S 



%28 
I Mb29 
4M0 
'ifc3l 
%32 
%33 
I 463H 
! HS35 
, %3b 
4fc37 
I %38 
I %3S 
%40 

' %m 

%43 
%«N 
%H5 

' %M7 
I %48 
%»« 
%50 
%51 
I %S2 
%53 
' 4654 
' %55 
%56 
4657 

4660 




024014 
024020 
024022 



024030 
024034 
024042 



02HQ6O 
024064 



024100 
024106 
024112 
024114 
024120 

024132 
024140 



024142 
0241% 

024164 



0OSO67 
7 

IHO^ 

016767 
004767 
iR2767 
005767 
001403 
052767 



005067 
032767 
001403 
052767 
016767 
004767 
042767 
005767 
001403 
K2767 
005367 
001244 
005367 
001404 
062705 
011504 
000623 
016767 
000207 



016703 
0%703 
046767 
050367 
000207 



BSil-RSC3 liAINTtNftNCE MODE DI«GNOSTIC 
iOONE - BELL fiNO SCOPE ROUTINE 



log 

MflCYll 27(732) 04-0CT-76 12:56 PAGE iJ3 



1552M0 
0C0002 

000001 
155160 

155172 
000(K]4 



155162 
04000C 

000001 
155102 
000056 
100000 
155114 

100000 
155074 

155064 



;FROn BO IN UORKO AND B I IN SAVED CRC (UCRC) CLACULflTE 
; NEW 82 FOR UORKO 



155216 

155222 
155210 

155204 
155170 



155140 

155144 
155132 

155126 
155112 



7J: 



CLR 
BIT 
BEQ 
BIS 

nov 

JSR 
BIC 
TST 
BEQ 
BIS 



UORK 

•BITl.UCRC 

•ItTO.UORK 

RSO.INBIT 

PC.focOR 

•BiT2, UORKO 

INBIT 

BS 

•6IT2, UORKO 



;TEST RESULT OF XOR 



;FR0t1 BO IN UORKO AND B14 IN UCRC CLACULATE BIT15 IN UORKO 
BS: 



9S: 



lOS: 



155062 155056 IIS: 



CLR UORK 

BIT 116^14, UCRC 

BEO <» 

BIS tBITO.UORK 

NOV RSO.ltelT 

JSR PC.XXOR 

BIC telTlS, UORKO 

TST INBIT 

BEQ lOS 

BIS IBITIS, UORKO 

DEC REPTl 

BNE 2S 

DEC REPT 

BEQ US 

ADD ig-RS 

NOV (R5),R4 

BP. is 

NOV UORKO, UORK 

RTS PC 



;TEST RESULT OF XOR 

OOrC UITH MO 
NO 

DONE UITH SECTOR' 
YES 

GET NEXT UO 
ST DATA UD 

SAVE CRC UORO IN UORK 
EXIT 




155032 



;XOR SUBROUTINE 

XXOR: NOV 
BIC 

iii 

RTS 



U0RK.R3 
INBlt.R3 

uork.Inbit 

R3,lA8IT 
PC 



i 

I 



i 



f1^If€EC-n-0£RSC-B 
OERSCS.Pll 




■uuu 

%90 
%51 
%« 
%93 
%9H 
%« 
%% 
%97 
%9B 

%sq 

4700 



4302 
^306 

0?43ib 
0SM320 
Q2H322 



001006 
062705 
042705 

m 

012S04 
000002 



8 



RSil-RSOa miNTENANCE MODE DIAGNOSTIC 
STYPE - TTY TYPEOUT ROUTINE 



jQg 

MflCYil 27(732) 



0M-0CT-7b 12:5b PPGE IIH 



.S8TTL 



ITYPE - TTY TYPEOUT ROUTINE 



THIS ROUTINE IS USE TO TYPE fiSCII MESSAGES ON THE TTY. THE 
CQLL CflH BE IN ONE OF 3 FORHS: 1) "TYPE .flOR" - TYPES THE 

UHICH IS INLirC ASCII. THE FILLER CHARACTER UHICH IS 
IN FILCHR AND THE 



TYPED AFTER A LirC FEED IS 
IS IN FILCHR+1 



NUMBER OF FILLERS 



OOOOOH 
177400 

000004 



000012 
154567 

154562 154564 



154546 
154540 



000004 
000004 
000002 

gooool 

000004 



000006 



•TYPE: 


NOV 




NOV 




NOV 




BIT 

arc 




NOV 


IS: 


TSTB 




BEQ 




cnPB 




BNE 




NOVB 


5S: 


novB 




TSTB 




BPL 




DEC 


4S: 


BNE 
NOVB 




TSTB 




BPL 




BR 


2S: 


NOV 




ADO 




CMP 




BNE 

ADO 




BIC 




NOV 


3S: 


NOV 




NOV 




RTI 



RH,-(6) 

R5;-(b) 

34(6)^5 

•177460,R5 

IS 

4(6), R5 

(R5) 

2S 

•12, (R5) 
4S 

FILCHR+1.R4 

FILCHR, atPB 

aiPS 

.-4 

R4 

5S 

CR5H,aTPB 

3TPS 

.-4 

IS 

S4(6).-(&) 

(b)+,4(b) 
3S 

•2,R5 
11, R5 

(6U,RS 
(6)+,R4 



SAVE R4 
SAVE R5 
GET ADDRESS TO 
IS IT A TYPEN' 



BE TYPED 



GET A0ORE55 OF CHARACTER 
TERMINATOR? 
GET OUT IF SO 
IS THE gV» A LINE FEED 
NO - GET OUT 
GET THE Fia COUNT 
TYPE A FILLER 
DONE YET? 
NO - UAIT 
DEC COUNT 
LOOP UNTIL 0 

LOAD AND TYPE THE CHARACTER 
IS THE PRINTER READY 
HAIT UNTIL IT IS 
GET THE rCXT CHARACTER 
ADORER TO BE TYPED 
2 TO THE AOORESS 
IT .+2? 



IS 
NO 

AOO 2 
BACK I 
RESTOI 
RESTOI _ ^ 
RESTORE R4 
RETURN 



TO THE AOORESS 
P TO AN EVEN BYTE 

g ^o^ss 



K09 



02S332 
02H33M 



084370 
02S37M 



''^INOEC-ii-OERSC-B 

oeRscfi.Pu 



"701 
4702 
4703 
H70M 
M70S 
STOb 
M707 

w7ne 

4709 
4710 
47U 
4712 

4713 
4714 
4715 
47i& 
-(717 
4718 
471<9 
4720 
4721 
4 
4 

47?4 
4725 
4726 
4^ 

47 
4 

47X 
4731 
4732 
4733 
473M 
4735 

4737 
473B 
4739 
4740 
4741 
4742 



032737 
00i4OH 
123767 

0137% 
012737 
00S737 
012637 
Q004e 





024466 

024504 
0?^ 
324512 



001012 
105767 
q51404 
^^7 

105267 
011667 
016737 



i 1 1 •I': 



105267 
016737 
005767 
001760 
016716 
000002 



RSil-R£D3 MftlNTtNflhCE 'lOOE DIflGfOSTIC 
SScOPE - SrOPE LOOP HANDLER 



RPCYU 27(732/ 04-0CT-7fc 12: 5b PAGE iiS 



000400 
177570 
040000 



000004 
024402 
177060 
000004 



000004 

004000 

1S4353 

000060 

000001 
154326 
154332 
154316 



154307 
154302 
154304 

154276 



177570 
154436 
177570 

000004 



154343 
154333 

177570 
177570 



•SBTTL 



ISCOPE - SCOPE LOOP HftNOLER 



;THIS ROUTINE HflNOLES THE ITERATIONS. LOOPING. ERROR 
; LOOPING, AND THE DISPLAYING OF THE tEST NUflKR. 
; -SCOPE- IS PLACED BETWEEN EACH SUBTEST IN THE TEST AND 
RECORDS THE STARTING ADDRESS OF THE SUBTEST IN "LAD:" 



•SCOPE: 



IS: 



4$- 



177570 31: 



2S; 

.SVLAD: 



BIT 

SEQ 

CNPB 

BEQ 

BIT 

BNE 

BR 

NOV 

NOV 

TST 

MOV 

BR 

CMP 

MOV 

BR 

BIT 

BNE 

TSTB 

BEQ 

CMPB 

8GT 

MOVB 

INCB 

MOV 

MOV 

RTI 



024514 OOOOQl 



.KIT: INCB 
.OVER: MOV 
TST 
BEQ 
MOV 
RTI 

TIMES: 1 



•SUB.aiSUR 
If 

atSUR.ICNT 
.OVER 

•SU14,aiSUR 

.KIT 
3S 

at4,-(6) 

•4S.ai4 

atl 77060 

(6)+.ai4 

.SVLAD 
(6)+, (6)+ 

(6)^,at4 

.KIT 

•suii.atsuR 

.SVLflO 
ICNT+1 
2$ 

TIMES, ICNT+1 
KIT 

il, ICNT+1 
(6). LAO 

ICfft.aiOISPLAY 



ICNT+1 

ICNT,3I0ISPLAV 

im 

.SVLAO 
LAD, (6) 



LOOP ON SPEC. TEST' 

NO LOOP ON SPEC. TEST 

ON RIGHT TEST »SW7-0* 

NOT RIGHT TEST 

LOOP ON TEST' 

LOOP ON TFST IS SET 

SKIP - NOP FOR XOfi TESTER 

PUSH ai4 ON STACK 

SET FOR TIMEOUT 

ERROR OH XOR' 

POP STACK INTO at4 

NO ERROR - GO TO NEXT TEST 

CLEAR STACK 

POP STACK INTO 314 

ERROR - LOOP OH TEST 

KIU ITERftTIONS 

YES - KILL ITERATIONS 

FIRST ONE' 

BRANCH IF FIRST 



m IF NOT 
FIRST ITERATION 
COUNT TEST NUMBERS 
SAVE LOOP ADDRESS 

DISPLAY TEST NO. AND ITERATION COUNT 
RETURN 



INC THE ITERATION COUNT 
SET ^ 
FIRS1 
YES 

FUOGl RETURN ADDRESS 
FIXES PS 



Lp DISPLAY 
5T ONE? 



RUN 1 TIMES 



n^!NDEC-n-DERSC-B 
OCRSCS.PH 



RSli-RS03 nAINTENANCE nOOE OIAGhOSTIC 
IMLT - HLT ROUTINE (ERROR TYPEOUT) 



Log 
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177570 



15H222 
00005H 



177570 



.S8TTL 



IHLT - HLT ROUTINE (ERROR TYPEOUT) 



THIS ROUTINE PRINTS OUT ERROR NESSAGES STARTING UITH THE 
fiOORESrOF THE "HLT-. IT PLSO COUNTrfHE NUWp OF ERRORS 

(HLT43) HILL BE PLACED IN ".HLTCT:" FOR AOITIONAL TYPEOUTS. 



177570 .HLT: 



IS: 



2S: 



3S: 

.HLTCT: 



TYPE 

INC 

BIT 

BNE 

TYPE 

NOV 

SUB 

novB 

NOV 

TYPEO 

TYPE 

JSR 

TST 

BPL 

RTI 
JHP 



•|U10,aiSUR 
^^ORS 

•suia.atsuR 

2S 

..♦2 

t6).HLTA0R 
•a.AlTAOR 
aHtTADR,. HLTCT 
HLTAOR;-(b) 

^tSsREG 

•SU9,aiSUR 
3S 

ICNT+1 
.KIT 



BELL ON ERRORS 
NCT - «IP 
RING BELL 

COUNT^S NUHBER OF ERRORS 
SKIP TYgoUT IF SET 
SKIP TYPEOUTS 

INSTRUCTION ON STACK 

S?HLT^8S£cNT 
PUT HLTAORON STACK 
TYPE STACK IN OCTAL 
.ASCI2 " - 

GO TO USra ERROR ROUTINE 
HALT ONDiROR 
SKIP IF CONTINUE 
HALT ON DKOR! 

(>CCK FOR imiBIT LOOP ON ERROR 
IP IF LOOP ON ERROR 
tAR ITOWTION COUNT 

LOOP ON TEST UNTIL NO ERRORS 

HLT ARGUMENT 



nog 



CCS? 
024752 

02H7S0 
0247M 
02H770 
02H772 
I77& 




^10 

025020 
025Q2H 




^^ir^OEC-ll-DERSL-B 
OERSCB.Pll 



M775 

477o 

4777 

4778 

477^ 

4780 

4781 

4782 

4783 

4784 

4785 

4788 

4787 

4738 

478S 

47Sn 

47S1 

4732 

47<0 

4794 

47SS 

47% 

47S7 

4r% 

47^ 

4eco 

4802 
H8C3 
4804 
4605 
4806 
4807 
4808 
4809 
4810 
4811 
4812 
4813 
4814 
4B15 
4816 
4817 
4818 
4819 
482Q 
4821 
4822 



024fc54 

0^4 
02%72 
02%74 
024700 
024706 
02470b 
024710 
ffi4712 
S471& 
024722 
024724 
K4726 
«4730 
02473b 
024740 
ffi»-J742 
1744 



012767 
000411 
112767 
000402 
005067 
112767 

0104% 
0105% 
016605 
012704 
105014 
000411 

032767 
001004 

006105 
106114 
00bl05 
10bll4 
105714 
001402 
I052b7 
1057b7 
001402 
152724 
105267 
0Q1351 
022704 
001002 
112724 
105014 
104402 
012605 
012604 
016666 
012616 
000002 

000012 
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lOCTAL - OCTAL TYPEOUT ROUTINE 



;THIS ROUTINE IS USED TO TYPE AN OCTAL rlUHBER ON THE TTY. IT WILL TYPE 

;ALL 6 CHARACTERS. SUPPRESS LEADING ZEROES. OR TYPE THE 

;lb BITS. IT IS CAlLED VIA THE TYPOCT, TYpfilT, OR TYPOCS MACRO'S. 



170101 000160 

000001 cooisn 

000142 

177772 000135 



000010 
025044 



000100 000104 



.TYPEB: 
.TYPED: 
.TYPES: 
.PTIT: 



.PRL: 



.PRF: 



oogos b 

0CR3052 

000060 
000041 

025044 



025044 

000002 000004 



NOV 
8R 

MOVB 

BR 

CLR 

novB 

MOV 

MOV 

MOV 

MOV 

CLRB 

BR 

CLRB 

BIT 

BNE 

ROL 

ROLB 

ROL 

ROLB 

ROL 

ROLB 

TSTB 

BEO 

INC8 

TSTB 

BEQ 

BISB 

SUP 

CMP 
BNE 



CL 
TYPE 

nov 

MOV 
NOV 
NOV 
RTI 



•170101,. PR 
• PTIT 
•1..PR 
.♦b 
PR 

•-6,.PR+1 

R4,-(6) 
R5,-(6) 
10(6).R5 
•.PR+2,R4 

(4) 
.PRF 

(4) 

•100,. PR 

.PRF 

R5 

(4) 

R5 

(4) 

R5 

(4) 

(4) 

.PR 
.PR 
.♦6 

i'0,(4)+ 
.PRL 

•.PR*2,R4 
.+6 

••0,(4)+ 

(4) 

,.PR+2 
(6)+,R5 
(6)+ R4 
2(6) 4(6) 
(6)4,(6) 



.PR: 



.BLKU 12 



,SET BIT FLAG AND lb. CHARACTER COUNT 
;NOH TYPE IT IN BIT FORM 
SET ZERO FILL SWITCH 
'SKIP 

■SUPRESS LEADING ZERO'S 
;SET COUNT 

PUSH R4 ON STACK 
PUSH R5 ON STACK 
GET THE DATA 

SET POINTER TO FIRST ASCII CHAR. 

CLEAR FIRST BYTE 

ROTATE FIRST BIT 

aSM BYTE OF CHARACTER 

BIT TYPING NODE' 

YES - SKIP 2 ROTATES 

ROTATE BIT INTO C 

PACK IT 

R^T|^BIT INTO C 

ROTATE BIT INTO C 

PACK IT 

IS IT ZERO? 

SKIP INC 

SET Fia SUITCH 

CHECK Fia SUITCh 

SKIP BITSET 

MAKE INTO ASCII CHAR 

INC COUNT 

^|AT 

EMPTY BUFFER? 
SKIP IF NOT 
LOAD I JERO 
NULL TEmiNATOR 
TYPE IT 

POP STACK INTO R5 
POP STACK INTO RM 
(JET RIO OF 
DATA MRD 
RETURN 



; COUNT, SUITCH, AND OUTPUT BUFFER 



M^INOEC-U-DERSC-B 
0ERSC8.P1I 



4626 



loe 

02S110 
112 
114 

116 

oasix 



025166 
025174 
025210 

025214 
025216 

025220 
025222 



8i 

0100% 
0101% 
0102% 
0103% 

» 

010667 
012777 
000000 



016706 

oosggi 

005201 
001376 
012605 
012604 

oi2601 

m 

012737 
104402 
000167 



1 1 III 1 
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SPOUER - POUER OOUN RNO UP ROUTINES 



14 000126 
0 000122 



000076 

025132 000072 



000062 



025066 000024 
000340 000026 
025200 
173652 



000776 

000024 000026 



;THIS IS THE POUER FAIL ROUTINE UHICH UILL SAVE All 
:THE GENERAL REGISTERS AND USER DEFINED REGISTERS THEN 

i¥?'?«^8? ^ »T«"ffiRl«?fS»SE-T« REGISTERS, 
•THE PROGRAM UILL HALT AT MLLUP'. 



.POUER: 


NOV 




NOV 




MOV 




NOV 




NOV 




NOV 




NOV 




NOV 




NOV 




NOV 




HALT 


pnuiiP* 


nu* 




CLR 


IS: 


INC 




DIIC 




NOV 




NOV 




nllV 




NOV 




NOV 




NOV 




NOV 




NOV 




TYPE 




JNP 


.ILLUP: 


HALT 




BR 


.SAVR6: 


0 


.PUVEC: 


24,26 



1. ILLUP. a. PUVEC 

•340,a.^UVECS42 

R0,-(6) 

Rl -(6) 

R2 -(6) 

R3 -(6) 

R4,-(6) 

R5 -(6) 

SPI.SAVR6 

I.^OUUP.S.PUVEC 



.SAVR6,SP 

Rl 

Rl 

IS 

(6)-^,R5 
(6)+ R4 
(6)> R3 
(6)-i> R2 
(6)4 Rl 

(6)+*ro 

I.P0jB$Jt24 
•340, at^ 

Ajlsys 



.-2 



SET FOR FAST UP 
PRI0:7 

PUSH RO ON STACK 



ON 
ON 



{TACK 

Stack 



TTY 



PUSH R3 ON STACK 
Pl^ R4 ON STACK 
PUSH R5 ON STACK 
SAVE SP 
SET UP VECTOR 
UAIT FOR PF 

GET SP 

UAIT LOOP FOR THE 
UAIT FOR THE INC 
OF UORO 

POP STACK INTO R5 
POP STACK INTO R4 
POP STACK INTO R3 
POP STACK INTO R2 
POP STACK INTO Rl 
POP STAg( INTO RO 
SET UP THE 
PRI0:7 
.ftSCIZ <15><12>"P0UER- 
JNP TO USER ADDRESS 

THE POUER UP SEQUENL. UAS STARTED 
BEFORE THE POUER OOUN UAS COHPLETE 

PUT THE SP HERE 
POUER UP VECTOR 



POUER DOUN VECTOR 




SSW:T ~ OCTAL INPUT ROUTIfC 



PIO 
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000004 000008 



0?5^ 



0000b7 



000012 



H999 02S3H2 Q007MO 



104M08 0SS336 
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IRDOCT - OCTAL INPUT ROUTIIC 



;THIS ROUTirC CALLS TOLIN. INPUTS A LINE 
I IT INTO AN OCTAL NUHKR ^ICH IS T>€ FIl 



FROn T« TTY Ate CCNVERTS 
RST UORO ON T« STACK. 



.RCOCT: NOV 
flOV 



HI: 



IS: 



2S: 



3S: 



nov 

NOV 

NOV 

ROLIN 

CLR 

NOV 

NOVB 

^ 

KT 

s? 

ROR 
ROR 
ROR 
ROL 
ROL 
ROL 
ROL 
ROL 
BR 

nov 

NOV 
NOV 
RTI 



TYPE 



4(b), 2(6) 

R2 -(&) 
R3;-(b) 

Rl 

•INPUT.R3 

(3)-^.R^ 

2S 

•'0.R2 
3S 

••7,R2 



R2 

SI 

Ri 
IS 

Rl, 12(b) 
(bU,R3 
(b)^^ 
(6)*^ Rl 



~ ON STACK 
OH STACK 
ON STACK 
mo A UHE INTO INPUT 
INIT ORTR MORD 
INIT rOWWT 

OUTJ? ZERO 

CK FOR 0 OR GREATER 
- LESS THAN 0 
FORT or LESS 



- GREA1 




FHAN 7 



THJRD BIT 

: TIC RESULT 
ST^ INTO R3 
ST55( INTO R2 
POP STRCX INTO Rl 
RETURN 



;.ASCI2 -»-<15><12> 
\mf AGAIN 




00000? 



4929 Q25HS0 000020 



e5l.-RSC3 fWLNTErWCE flOOE DIftCNOSTIC 
SRXIN - TTY INPUT ROUTINE 



CIO 
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025^ 
02SM70 

1775M 

177582 

0001^ 

0S5M10 
000000 



15 

177777 
000012 
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IRDLIN - TTY INPUT ROUTINE 



^HIS ROJTirC INPUTS « LINE TERHINftTED BY ft RETURN INTO ADDRESS 
INPUT AND RETURNS R LINE FEED. T* BUFFER HAS R NULL TERfllNRTOR 
INSTEAD OF Tr€ RETURW. RUBOUTS Ai« HATCLED BY RETYPING 
THE LINE. BUFFER OVERFLOW ERRORS LIKE A RL<}OUT. 



.ROLIN: NOV 



IS: 
2S: 



41: 



3S: 



NOV 
Cff» 
BEG 
TSTB 
BPL 
NOVB 
BICB 
Ctf»B 
BfC 

TYPE 
BR 

HOVB 
TYPE 
C?f»B 



aRB 
TYPE 
MOV 
RTI 



•iftPUT.RS 

•INPUTiib.,R5 

4S 

atlTTS&O 

.-H 

atl775S2,(5) 
t2C0,(5) 
•177 (5) 
3$ 

(5) , to 

fcl5,(5)^ 
2S 

-1(5) 

(6) *,R5 



If*»UT: .BLJCB lb. 



SAVE R5 
GET ADDRESS 
BUFFERFULL' 
YES - TYPE 
UAIT FOR 
A CHARACTER 
GET CHARACTER 
GET RID OF JUNK 
IS IT A RUeOUT 
SKIP Ir NOT 

.^12 "'"<i5><12> 
W THE BUFFER AND LOOP 
SET UP FOR TYPING 
ECHO IT 

CHECK FOR RETURN 
LOOP IF NOT RETURh 
ZAP RETURN (THE IS) 
TYPE A LINE FEED 
RESTORE RS 
RETURN 

:TTY irf>UT AREA 



firtlrcec-il- 

oeRsca.Pii 



oeRs:-s 




4 



CBSSDb 0l3b07 




RSii-RSC3 flAIMTENflNCE MODE CISGNCSTIC 
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STRAP - TRAP HAK)LER 



CALL AfC JUHPS TO T« APRQPRATE 
T^^ UHERE N IS A nULTIPLE OF 2. 



THISSOUTirC DECODES A TRAP 

^HE^T^liACRS HILL CREATE T« TABLE NiEDED. IT HAS TO 
FOLLOU THIS MACRO. 



000002 
000000 
121110 



TRAP: 



• TRP: 



MOV 

sue 
nov 

AOO 
HOV 

.TYPED 
.TYPES 
.ROOCT 

■.^ 

.mCLK 

.HRINT 

.OSCK 

.HRIND 

.XBIT 

.cim 

.CUOO 

.CLKRl 

.CLKRO 

.RBIT 

.fICLKl 

.fiaKO 

.nCLKB 

.GET5P 

.SPASS 



•.TR^+2-TRAP,(b) 

a(b)+,pc 



AQQRESSOF TRAP +2 
fW(E IT ADDRESS OF TRAP 
GET TRAP WST^TIOH 

St data and Hake it Ah off<xt 

GO to PROPER SUBROUTirC 



TYPEO 
TYPES 
ROOCT 
ROLIN 
CLROK 

HRCK 

HRCLK 

HRINT 

gscK 

XBIT 



CLKRl 
CLKRO 
R8IT 

nCLKO 
NCLKS 
GETSP 
SPASS 



TRAP+Q 

TRAPES 

TRAPH 

TRAP^b 

TRAP^IO 

TRAP+12 

TRAP+14 

TRAP+lb 

TRAP+a 

TRAP>22 

TRAP+as 

TRAP^26 

TRAF»-30 

TRAP432 

TPAP+3H 

TRAP^ab 

TRAP+MQ 

TRAP^a 

TRAP+HH 

TRAP+% 

TRAP4S0 

TRAP+52 

TRAP+SH 

TRAP^ 



(lOSHOO) 
(104402) 
(104404) 
(10440b) 
(104410) 
(104412) 
(104414) 
(10441b) 
(104420) 
(104422) 
(104424) 
(10442b) 
(104430) 
(104432) 
C 104434) 
(104436) 
(104440) 
(iOH442) 
(104444) 
(1044%) 
(104450) 
(104452) 
(104454) 
(10445b) 



f1flir€EC-ll-0£RSC-B 
OERSCS.PII 



9 



OeSSTO 012777 
llfc777 



H<J71 

h473 
W4 
M<J7S 

•♦577 
496 



'^'MB 025710 

4W 

5000 OgSZ 




RSil-RSC3 NfilNTEMrtNCE MOOC DI^iCNOSTIC 
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15330S 
153276 



OQOOQl 153300 .nRDHD: 





153352 




1533% 


b7 




lb 


000002 



Q2bS6b 
0004H2 
000220 




5012 
5013 



02S7M 
0257b4 



005067 



Mill': 



000002 



153216 
153214 



153266 



153166 



IMITRY: 
II: 



2S: 
3S: 



nov 

CLR 
CLR 
RTI 

nov 

RTI 

CLR 

TSTB 

BNI 

INC 

TST 

BEQ 

BR 

ROO 

RTS 



UNN6n,3RSCS2 

ficcffr 

f1CCNT*2 



ll.SRSnR 



UORK 

aRscsi 

2S 

UORK 
UORK 
3S 
IS 

•2,(SP) 
PC 



; CLEAR ALL OSK REC 

;GET UNIT NUHBCR 

;CLERR MRINT CLOCK COUNT 



;PUT DRIVE INTO fIRINT MODE 

CLEAR COUNTER 
TEST READY 

OK com 

UPDATE COUNTER 
DOME YET' 

READY DID NOT CONE UP 
COHTINUE UAITINC 
yPMTE RETURN PC 
RETURN 



;ROUTirC TO SHIFT COMPLETE DATA TAOl ONE BIT _ 
;T0 T« LEFT. CARRIES BIT 15 IF ONE RVO TO BIT 0 OF THE NEXT WORD 



nOATA: 
IS: 

.GETSP: 
IS: 

2S: 



NOV 
AGO 
NOV 
CLC 
ROL 
DEC 

lifl 

NOV 

m 

oec 

I 



.SPASS: NRaK 
NRCLK 
CLR 
CLR 
RTI 



•INBUF.R2 

•220, R3 

>(R2) 
R3 
IS 
PC 

•1001. REPT 



REPT 
IS 

•HOO.aRSNR 
2S 

•2,CSP) 



NCCNT 
MCCNT+2 



GET LEFT ADDRESS OF 
DATA TABLE 

SETUP COUNTER FOR 200 UORDS 
CLEAR CARRY 
SHIFT DATA PATTERN 
00 



SETUP COUNTER 

gng^IHgEX PULSE TO MR REG 

TO REACH 
SECTOR PULSE 

DID KCTOR PULSE SET""' 
YES 



NO RffORT ERROR 
UPDATE REr 



RETURN ADOR 



; CLOCK PAST SECTOR PULSE 
; RESET NAINT CLOCK COUNTERS 



riHircec-u-oeRSc-B 
oeRsca.pa 



RSn-RSC3 rWINTENANCE MODE DIAGNOSTIC 
STRAP - TRAP Hftf€LER 
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5014 




>1 

m 

503S QftlZfc 

183? 

S0H2 

S045 
50% 
5DH7 



5050 
5051 



506M Qi%» 

50SS Q2b2H0 

1^ m 

5058 0262S2 

SOS? 02h2bb 



0057b7 

0100% 
104H0M 

io»«Qe 

0101% 
lOHMOH 

o88l^ 

104M02 
0177% 
10HM04 

104H08 
0177% 
lOHHOH 

104H02 
0177% 



0177% 



J1410 
104HQ8 
3177% 
104W 
0327b7 
QOIHIO 
IWMOe 
0177% 
10440M 



17&&60 

02soao 

02b01& 

000432 

08b04H 
153022 



(S606H 
15X16 



026104 
152764 

000200 

000100 

026144 
152740 



; ERROR TYPTXTOUT ROUTIfC 
RSREG: 




BS: 
IS: 
2S: 

176524 
176514 

176%4 3S: 

176434 41: 



000010 176404 5S: 

026254 
152616 



T5T 
BNE 
TYPE 

nov 

TYPEO 
TYPE 

nov 

TYPEO 

BR 

JMP 

TYPE 

nov 

TYPEO 

TYPE 

HOV 

TYPEO 

TYPE 

flOV 

TYPEO 

BIT 

BTC 

m 

TYPE 

NOV 

TYPEO 

BIT 

BEQ 

TYPE 

ROV 

TYPEO 

BIT 
8EQ 

TYPE 

HOV 

TYPEO 

BIT 

BEQ 

TYPE 

MOV 

TYPEO 



.HLTCT 
BS 



tOOD,' 

es 

PTDOrC 



Cb) 



iRSCSl,-(b) 

iRseR,-(6) 

^S2,-(6) 

1200,. HLTCT 
SEEC 

MS,. HLTCT 

as 

ftRSAS,-(6) 

•BP,. HLTCT 
4S 

iRsaA,-(b) 

•Ofl,.«.TCT 
5S 



(b) 



•WC,. HLTCT 
bS 

iRSWC,-(b) 



SHOULD V£ TYPTXT GOOD AND BAD 
NO 

.ASCIZ - BAD=- 
PUT BAD ON STACK 
TYPE STACK IN OCTAL 
.ASCIZ " G000=- 
PUT GOOD ON STACK 
TYPE STACK IN OCTAL 
TYPEOUT REGISTERS 
GET OUT 

;. ASCIZ " CS1=" 
;PUT aRSCSl ON STACK 
ItyPE STACK IN OCTAL 

;. ASCIZ - ER=" 
PUT aRSER ON STACK 
I TYPE STACK IN OCTAL 

.ASCIZ " CS2=- 
PUT aRSCS2 ON STACK 
TYPE STACK IN OCTAL 
TYPTXT SECOND SET » 
YES 

TYPTXT ER ' 
NO 

.ASCIZ - AS=" 
PUT SRSftS OH STACK 
TYPE ifflCK IN OCTAL 
TYPTXT BUS ASSRESS 
NO 

.ASCIZ - aA=- 
PUT aRSB^) ON STACK 
TYPE STACK IN OCTAL 
TYPTXT DA ^ 
NO 

PuTaRSDA ON STACK 
TYPE STACK IN OCTAL 
TYPTXT MC' 
NO 

.ASCIZ " HC=" 

PUT aRSUC ON STACK 

TYPE STACK IN OCTAL 



oei 



C-il-OERSC-S 
.Pil 



5060 

SObl S627| 



sou 

5069 
5070 



5071 (mjbo 













026C>2H 



Q266H0 
0266HH 




026664 



032767 
001M7S 
10HH02 

000167 

mi 

OOIMIO 
104H02 
0177% 
104M04 

SlHlO 
104H(e 
0177% 
104H04 

i7 

IIH 

r 

0177% 
032767 

niMio 




016767 
016767 
>167 
»167 
11 

0167% 



006067 
»167 
)167 
.167 
006167 

0167% 




l^^^-PSG^^fttlNTENi^NCF MODE DIftGNOSTIC 



GIO 



IRAP HftNOLER 



XOOHQ 176354 bS: 
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02fe30H 
152S7M 

0001% 




(C6%6 
1524X 



152424 

}[ 

152434 




152360 
026660 



0263% 
1525% 

000210 176262 9S: 

026376 
152512 

000220 176232 lOS 

026M26 
152%4 



000204 176202 US: 



152470 
152462 



152460 
1524% 



152426 



0003)0 



BIT 
BEQ 
TYPE 

nov 

TYPEO 

jrip 

SEEC: BIC 
BIT 
BEO 
TYPE 
MOV 
TYPEO 
BIT 
BEQ 
TYPE 

nov 

TYPED 
BIT 
BEQ 
TYPE 
MOV 
TYPEO 
BIT 
BEQ 
TYPE 
MOV 
TYPEO 
PTDOfC: BIS 
BIT 
BEQ 
TYPE 
MOV 
MOV 
ROL 
ROL 
CLC 
MOV 
TYPES 
MOV 

2S: OR 
RX 
ROL 
ROL 
ROL 
ROL 
ROL 
MOV 
TYPES 

TYPE 
If: RTS 
IMBUF: .BLKU 
OUTBUF: .BLKU 



•DS..HLTCT 

ptd6ne 

iRS0S,-(6) 
PTDOrC 

9S 

iRSDT,-(f,) 

•DB,.HLTCT 
iOS 

iR5DS,-(b) 

•MR,.HLTCT 
il$ 

•«SMR,-(6) 
•Lfl..HLTCT 

ptd6ne 

iRSLA,--(6) 

•filTlS.O^CEE 
t8IT5.6NCEE 

ACCffr,H0RR4 
MCCNT42,H0RK2 
U0RK2 
U0RK4 

U0RK4,-(6) 

•5.U0RK5 

u5rk6 

U0RK2 



WORKS 
U0RK2 
H0RK6 
U0RK6,-(6) 

UORKS 
2S 



DRIVE STATUS 
NO 

.fiSCIZ " DSs- 
PUT 9RSQS ON STACK 
TYPE STACK IN OCTA^ 
GET OUT 

CLEAR COMMON BIT 
TYPTXT DRIVE TYPE' 
NO 

.ASCIZ " DT=- 
PJT SRSOT ON STACK 
TYPE STACK IN OCTAL 
TYPTXT DATA BUFFER 
NO 

.ASCIZ " DBs- 

PUT 9RS0e ON STACK 

TYPE STACK IN OCTAL 

TYPTXT Mh' 

NO 

.ASCIZ " rR=- 

PUT SRSMR ON STACK 

TYPE STACK IN OCTAL 

TYPTXT LA' 

NO 

•ftSCIZ - LA=- 
PUT SRSLA ON STACK 
TYPE STACK IN OCTAL 
SET FORND ERROR FLAG 



;. ASCIZ '15><12>-HAINT aOCK COUNT 
GET MAINT aOCK COUNT 
CAL NUMBERS FOR DOUBLE PRECISION 



;PUT U0RK4 ON STACK 

•TYPE STACK IN OCTAL - SUPRESS 



;PUT U0RK6 ON STACK 

•TYPE STACK IN OCTAL - SUPRESS 

;. ASCIZ < 15X12) 



1ftIND£C-il-D€:RSC-B 
DERSCB.Pli 



51i4 
SI 15 

sns 

5117 
5118 
5119 
5120 
5121 
5122 

51^ 
512S 
5125 
5126 

512 
5128 
512S 
5130 
5131 
5132 
5133 
512 
5135 
513b 
5137 
5138 
5139 
51H0 
5141 
5142 
5143 
5144 
5145 
514| 
5147 
5148 
5149 
5150 
5151 
5152 
51Q 
5191 
5155 



5158 
5159 
5160 
5161 
5162 
5163 
5164 
5165 
5166 
5167 



030266 



Q3(U S 6 
030362 



030442 



030460 
030474 



tK I-"! I 



oaosoe 



012767 
012706 
005067 
012702 
12701 





ffi27b7 
001013 
104402 
016746 
104404 
767 
~ 7 

i: 

104M02 
0167% 
IWHOH 
004767 
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STRAP - ^Ri^ HANDLER 
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000040 
000500 
150722 
026666 
000221 



000401 
026666 
000100 
000003 

m 




17313 0 
000001 

030426 
150554 



1 1 1 I 



mil': 



000002 

Qii l6 666 
000220 
000004 



000040 

150436 
030554 



150650 6rCPL 



;THI5 ROUTINE IS FOR PROCRflMflERS ONLY 
SO THAT A 1 CAN BE ROTATED THROUGH THE 



150676 
150660 



IS: 



3S: 



2S: 
6S: 



5S: 



i50576 



150540 4S: 



150456 



TABTYP: 

2S: 
IS: 



3S: 



nov 

NOV 
CLR 
MOV 
NOV 
CLR 
DEC 
BNC 
NOV 
NOV 
ADD 
ADO 
MOV 
MOV 
DEC 
BCQ 
MOV 
NOV 
ADO 
CLC 
ROL 
DEC 
BNE 
JSR 
CMP 
BNE 
TYPE 
NOV 
TYPED 
JSR 
C«P 
BNE 
TYPE 
NOV 
TYF£0 
JSR 
BR 

nov 

NOV 
NOV 

NOV 

TYPEO 

TYPE 

TYPE 
BR 
RTS 
.END 



•40.FLAG2 
■506.SP 
MORKj 
IINBUF.R2 
•145., ftl 
(R2)+ 
Rl 
IS 

I401.U0RK3 

SINB6F.R2 

tlOO.R^ 

•3.146RK3 

U0AK3,(R2) 

•513., Rl 

RI 

3S 

•4D.R0 

•IN^.RE 

il02,R^ 

-(R2) 

RO 

5S 

PC.GENCRC 

•l.UORK 

41 

&0RK,-(6) 

PC, TABTYP 
-;W0RK 
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!!!!!!!!!!!:THIS ROUTINE IS USED TC 
CRC REGISTER BY ROTATING THE DATA 



-DETERMINE* 
PATTERN 



A6RK.-(6) 
PC,T<«TYP 

lfNBUF.R2 

•220^ 

•4,RD»T 

(R2)+,-(6) 



; CLEAR DATA BUFFER 

.START WITH A NUNBER OF 401 



;PUT NUMBER INTO BUFFER 
1 513=32 U0R05 X 16 BITS 



;.ASCI2 <15>U2>"CRC= 
PUT UORK ON STACK 
TYPE STACK IN OCTAL 



;.ASCI2 <15><12>-CRC= " 
PUT UORK ON STACK 
TYPE STACK IN OCTAL 



;PUT (R2)+ ON STACK 
•TYPE STACK IN OCTAL 



.ASCIZ <1S><12> 



rWINOeC-li-OeRSC-B RSi:-RS03 fIfilNTENANCE MODE DIAGNOSTIC 
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ATA = lOQOOO 



BPI : 

qEGIN 

aEGINl 

BEGINS 

BITBP " 
8ITCS2 
BUST 
BITWC 
BITO = 
BIT! = 
9ITIG = 
BITU = 
BIT12 = 
BIT13 = 
BIT14 = 
BIT15 = 
BITa = 

BIT3 
9IT4 : 
BITS = 

BITb = 
BIT7 = 
BITS = 

BIT<3 = 
CflLRTB 
CHCKDV 
CHC 

cucm 

CLKDO : 
CLKDl = 
CLKRO : 
CLKRl : 
CLROK : 



CRCflL 
CRCTfle 
CRCTYP 
CfiCUD 
CSi : 



000010 
001238 
000232 
000226 
000007 
004HH2 
0OM32£> 
00S2SM 
004^2 

oogggi 

000002 
002000 
004000 
OlOGOC 
020000 

O HOogg 
iggogo 

000004 

000010 
000020 
000040 

000100 
000200 
OOOHOO 

goigoo 

023314 
002152 
021234 
001210 
10443b 
104434 
104442 
104440 
104414 



030268 
022230 
022120 
023504 
000001 



4Q48I 
S31t 
0521 

it 
• 

1449» 
1742 
1875* 
20C2 
2902 
4236X 
8551 
740 
736 
7401 
7531 
14211 
13971 
13841 
14091 
7621 
763i 
7721 
7731 
7741 
7751 
7761 
777i 
764t 
4502 
7651 
7661 
7671 
3123 
739 
7691 
7701 
4256 
7711 
4468 
1005 
1991 
8771 
2602 
2598 
2819 
2816 
1151 
2178 
3319 
4134 
51161 
4343 
3499 
4538 
B25I 



1092 


2054 


2058 


2061 


1062 


1121 


1127 


1209 


%2* 


lll6« 


1225« 


1226 


1450 


1454* 


1455 


1640« 


1752* 


1754 


1765* 


1786 


1877 


1884# 


1886 


1892* 


21%« 


2198 


2247» 


2249 


2908 


2910 


2914 


3537f 


4239 


4316« 


4317 


43341 


4139 








9191 








7421 








743 








4166 


4753 







1008 
1848 
1768 
4086 
2398 

980 
463S 

983 
1926 
4528 
1931 

928 
1847 
3180 

742 
2607 
2609 
4260 
1631 
45251 

looei 

1998 

4255* 

3874 

3870 

3034 

3031 

1384 

^17 
49491 

43551 
43431 
45671 

1057 



1026 


3528 


4156 


1870 


1874 


1879 


1784 


1801 


4271 


4442 


4449 


4454 


2441 


2444 


2904 


991 


1012 


4562 


993 


1000 


3612 


1943 


3593 


3601 


4627 


4630 




1947 


1980 


2007 


939 


1002 


3130 


2025 


2074 


2086 


3320 


3374 


P% 


7681 


931 




2614 


2619 


3879 


2618 


2824 


2626 


4263 


4444 


4479 


1633 


1636 


1775 



2005 

4H43* 

49581 

49571 

3235 

3232 

1430 

2230 

3565 



41941 
4S34« 



3429 
3426 
1436 
2265 
3618 



4539 



49601 

4959t 

1464 

2283 

3636 



1116 1156 116C 
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2161 



2165 2168 2424 3530 5040 



1642 
18061 
1894 
2X1« 
3540 
4335 



1652« 
1808 
1974# 
2X3 
3557* 
4493* 



1654 
1817» 
1975 
2349* 
3566« 
4494 



1425 

1301 

1717* 

1819 

1986« 

2351 

3569 

4518* 



1429 

140?» 

1719 

1824« 

1988 

2410* 

3652i 

4519 



1728* 

1826 

1993* 

2413 

3654 

5019 



1442* 
17X^ 

2436« 
4224* 



14M3 
1740* 

2000* 
28%* 
4227 



4613 


4616 


4624 


4637 




1881 


1889 


1891 


18% 


1899 


4292 


4294 


4549 


4557 


4570 


4456 


4487 


4512 


4544 




4311 


4338 


4330 






4567 










4640 


4643 


5087 






3605 


3608 


3611 


3614 


3617 


2009 


2011 


4099 


4114 


4499 


3161 


3327 




3692 


4180 


2131 


2179 




2509 


2702 


3687 


3781 


1 mi If 

mo 


4581 


4594 


3868 


4250 


4254 


4477 


4504 


3886 


3892 


42% 


4252 


4535 


3039 


3041 


3240 


3242 


3434 


4488 


4506 


4513 


4537 




1777 


1779 


4262 


4267 


4278 


4542 


4545 


4547 


4553 


4555 


1493 


1671 


1846 


1883 


1925 


2316 


2333 




2384 


2460 


3667 


3686 


3709 


3731 


3984 



2688 4622 
4573 



4187 4189 4475 



2763 2928 2978 
4602 5088 



3436 3881 3891 
4295 

4559 4568 4571 



1%5 2024 2073 
2701 2927 3122 
4060 4090 4112 



1164 1172 1389 1393 1472 1477 
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OAO = OOlCOO 
06 = 0 00210 
OCK = 1 00000 
DISPLA= 177S70 
OLT = U 




DRY : 000200 
OS = QOOOHO 



DSCK - 10HM2fe 



88^ 

000002 



I. i i I » 



001062 
022552 
022S81 



DT : 

ovftjn 

ER = 
ERR 

ERRORS 

EISIO 

E1S15 

E192 

E197 

£2410 

E2H12 

E2M15 

C2S2 

E2H5 

E2S7 

E3010 

E3012 

E3015 



E307 _ 
FILCW 001014 
aAG2 001 144 



FLAGS 0011% 
FLOTBR 003364 

aOTUC 0^24 
G£ICRC 023542 
GETSP = 104454 
GOOC =-/.000001 





BS8I 

mi 

4383 
4365 
4379 

4' 
42 
4i 
4387 
4389 
4371 
4361 
4j 
42 
42 
42 
4359 

7861 

8591 
40891 
4442f 

739« 
12221 
1297t 
12801 
2820 
2495 

77Bt 
1301 
1842 
18C7i 
1894 
2302« 



41601 
1009 

1052 
2217 
3100 
3875 
4148 
2042 
4019 
5087 
9771 
1074 



5072 

4732« 4736» 



10211 

1872 
2221 
3297 
3897 
4152 
2049 
49541 



1133 
4774 



4882 
2459* 
42S2« 
4449« 
6801 



1268 
3297 


1192 
1292 
3491 


1313 
3602 


1201 
2213 
3809 


1447 
2264 
3615 


2419 
3702 


c43d 
3706 


c6ol 
3712 


cd87 
3716 


2884 
3983 


1938 
2259 
3491 
3702 
5080 
2111 


1942 
2288 
3497 
3712 


1953 
2272 
3530 
3716 


1957 
2313 
3548 
3955 


2054 
2319 
3802 
3%9 


2058 
c3c3 
3809 
4055 


2081 
c38u 
3815 
4058 


2161 
cdbo 
3821 
4063 


2185 

3861 
4088 


2188 
2428 
3885 

4110 


2117 


21S8 


2188 


2203 


2237 


22S4 


2291 


2308 


234C 


J321 


1325 


1332 


1338 


1345 


3548 











2888 
4280 
4454 
928« 



2710* 
4282* 
4458« 
931 



2938* 
4283* 
4475 
939» 



2828 


3043 


3898 


45801 


5139 


2748 


2%4 


3185 


3380 


3787 


983« 


1187* 


12a2« 


1224 


1228 


1304* 
1853« 
IBiS 


1400* 
1854 


1401* 
1718* 


1403 
i t 


I44g« 
1729* 


1818« 


1819 




1828 


1973» 


1975 


19871 




1994i 


2303 


23S0« 


2351 


2395* 


23% 



3121« 
4287 
4502 
1002 



4%5I 

1229* 

1441* 

1730 

1883* 

1995 

2400* 



3130 
4271 
4581 
4180 



1280* 

1443 

1741* 

1884 

2001* 

2405 



3161* 3318* 3327 
4275* 4278 4292 
4594 4802 5116* 



3358* 3730* 
4294* 4295* 



1282 


1284 


1267* 


1297* 


1299 


1448* 


1450 


1453* 


1455 


1788 


1742 


1753* 


17S4 


1785* 


1878* 


1877 


1985* 


1868 


1993* 


2002 


2197* 


2198 


2248* 


2249 


2408 


2411* 


2413 


2437* 


2897* 
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HLT 



104C00 



IPOOfC 

ICffT 
IE : 
ILFDON 

ireiT 
if«Lr 



INT 

INTDOH 

IhTMR 

IffTWl 

, !R = 
Lfl : 

LBT : 
LSTEV 
j LSTOO 

fCCtiT 



001012 
016312 
001000 
000100 
OObTHM 



02077H 
025450 
00%22 
004712 
017E7M 
0177MM 

goqigp 

000204 
001010 
002000 
001150 
001152 
023436 
001176 



2308 
4237« 
4492* 
4567* 
%4 
1127 
120S 
1303 
1405 
1526 
1610 
1744 
1942 
2083 
2161 
2259 



2653 
2999 
3100 
3236 
3382 
3473 
3615 
3776 
3853 
3963 
4107 
4758« 

II 

19181 

3« 



3243 
4584 
415GI 
4875 

14781 
3%ll 
39731 

1510 
927« 



4248« 
45531 

16741 
5012« 
1649 



4110 
4759* 

4179* 



4608* 
2589 
3338 
4990 

4908 



1542 
3588« 



4026* 

5091 

49641 



J536* 

4313* 

4501* 

4573* 

1052 

1136 

1217 

1321 

1417 

1539 

1628 

1788 

20^4 
2168 
2268 



1610 
4178* 



4253* 4266* 



4220* 
5092 



3539* 

4314* 

4504* 

5022 

1057 

1143 

1228 

1325 

1425 

1542 

1644 

1810 

1978 

2101 

2188 

2272 

2648 
2780 
2877 
3020 



3540 
4317 
4505* 

1062 
1156 
1239 
1332 

1656 
1821 
1992 
2105 
2202 
2293 



2884 
3032 



1 



3661 
3798 
3878 

3972 
Hi2S 
4761 



3665 
3802 
3313 

4148 
4775 



1700 
4731* 

4308 
4221* 



5C82 
4737 



3558* 
4331* 
4508* 

1068 
1160 
1247 
1338 
1447 
1555 
1685 
1828 
1999 
2113 



4710 


H72S 


4727 


M729* 


4610* 


4614 


4617 


4625* 


2622 


£718 


2809 


2830 


3419 


343^ 


37% 


3764 


5112« 


5119 


5125 


5133 


4909 


4929i 







3567* 
4332* 
4512* 



4628 
28% 
3861 
5153 



4739 4742 



3568* 

4335 
4517* 



3569 

4474* 

4519 



3653* 
4477« 
4544* 



365M 

4478* 

4549* 



M557* 



3430 
3549 
3697 
3822 
3934 
H04C 



4730* 4732 4735* 4736 4742 4770* 



4638* %41 4657 4658* 4659* 
2944 2961 3024 3045 3143 
3900 4098* 4100 4115 4140 



4392* 4393* 4426* 4427* 4470* 4471* «970* 4971* 
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1CLK0 = 10MM50 



fICLKl = 104M% 



m 

ffVtOE 

nnu^ 

mCXLF OQbHHg 

HRCx s mm 



1583 



km 

jum 

34S2 3468 



1080 
33b3 



1S52 



32SM 
3811 



181 
3480 

1138 
3770 



4333 45341 



15S5 157'3 



iRbi 

2510 
2788 
3194 
3782 
4%2t 



1355 
5077 



3276 
3933 

2i23 

37<35 



1362 



mCU s 10HH22 



HRCRC 
ttKRCl 




HRDCK 
WDCKl 
r«DCK2 



014160 
1H36H 
14440 
14510 
4670 
473H 
5006 
5212 
5266 




NROCKS 
HRDff) - 

tKJSEL 

nRD3 

nR04 



0111% 
012726 



HREX 

nRCXl 

MCX2 




1805 
5010 



3504 
3384 
3408 



1927 
49501 



1%6 2026 2075 



3791 
3816 



{ 



LIO 
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1592 

3294 
3846 

li85 
2^35 

3807 



1621 



3819 



1694 

§^ 

3392 
3918 



§§72 
3827 



1710 



3403 
3931 



2091 

3448 
3942 



3837 3850 



2102 2136 2149 
347 

4: 



>1 



45 



3910 



3922 3935 



1370 1378 1510 1542 1610 2498 2751 2967 



1537 


1549 


1553 


1562 


1566 


1576 


1580 


1586 


1683 


1691 


1695 


1707 


1711 


1829 


1854 


1928 


2092 


2099 


2103 


2124 


2133 


2137 


21% 


2150 


2463 


2502 




2515 


2524 


2528 


2536 


2540 


2575 


2582 


2635 


2642 


26% 


2654 


2658 


2769 


2778 


2782 


2789 


2793 


2903 


2839 




2931 


2971 


2980 


2964 


2993 


2997 


3005 


3066 


3076 


3080 


3090 


3126 


3173 


3182 


3186 


3251 


3255 


3259 


3263 


3273 


3277 


3287 


3323 


3400 


3404 


3113 
3774 




STvi 


3453 


3457 


3%7 


3689 


3736 


3783 


3787 


37% 


3800 


"Minn 


3838 


3847 


3851 


3858 


3911 


3919 


3923 


3932 


4027 


4034 


4038 


4050 


49511 








1616 


2041 


2107 


2116 


4018 


4048 


4049 


4214 



2180 2231 2285 2334 2385 3518 3589 3640 



iK-INOEC-U-OeRSC-B RSU-RS03 rtftlNTENflhCE riODE DIPGNOSTIC 
[£RSCB.P11 CROSS REFERENCE TRBLE - USER SYMBOLS 



1REX3 
WIFT 

miiF 

HRIfC 



fIRINT : 

rtRLFl 

f«LF3 
>«CF 
f«OPER 
fiOPl 

rnopift 

BRPflR 
HRRO 

?«SRC 
WSRCH 

mur£ 
mi2 

nRT2R 
f«T2B 
rf?T2C 
«T3 

mm 

HRTMB 

nRT4C 

WT40 

WTME 

MRTMF 

NRTMG 

HRVR 

WVRR 

mmz 

MRHCKl 



017304 
OlSbTb 
0CK>22M 
10SM30 




436 
016314 
016506 
016&X 
012M12 
012602 
012b56 
007726 

Q07S00 
004714 
004762 
005040 
005050 
005104 
«S140 
005256 
005450 
005522 
'>72 



005876 
005704 
006124 
006156 




MRUCK4 
HRUCKS 

mm 

rmii 

nRURT2 

HRWRl 

nULSYS 
nULTII 



U3346 

i: 
nl 

0140% 
014112 
011466 

m 

011766 
010076 

SlT^ 
000065 



3833f 

3517. 

18%l 

1495 

2755 

4003 

2707 
1849 

1965 
3636 
3664 

2^ 
2764 
2788 
2067 
2073 
2024 
1493 
1519 
1541 
1548 
1561 
1575 
1617 
1671 
1690 
1710 
r/27 
1750 
1751 
1763 
181b 
4086 
4124 
4109 
2690 
2927 



3023 
3074 
3097 
2460 
2510 
2535 
2561 
2132B 
4170 
933 
7471 
1219 



3842 



1500 
2930 
4025 
1679 
2933 
18531 

1904 

2010 

36671 



2773 
2797 
2096 



1528 

15%t 

1557 

1570 

1584 

1647 

1702 
1798 
1734 
1790 
1758 
18041 



41311 
4112t 
4134t 

X13 



4131 
2519 
2544 
2570 
2141 
41761 
938 
1029 
12201 



1676 
2970 
49551 

1856 
3128 
1917 



1681 
3125 
4999 
1930 
3325 



1906 1908 



1822 
3172 

1969 
3521 



1910 



1802 



}M 4182 
1033t 1093 
1231 12321 



1097t 

1240 



MIO 
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1860 
3322 


1970 
3366 


2030 
3647 


2080 
3648 


2123 
3649 


2462 
3735 


2501 
3773 


2704 
3S9b 




2078 
3643 


2163 
3691 


2234 
3738 


2288 
3989 


2337 
4953t 


2388 


2465 



1912 1914 



1144 11481 1165 11651 1174 1178i 1203 lM4f 
1241t 1256 12S7I 1270 12711 1277 12781 1293 



rWINOeC-U-OERSC-B RS11-RS03 1flINTENfi»<CE lOOE DIAGNOSTIC 
DERSCB.Pil CROSS REFERENCE TftBLE ~ USER SYMBOLS 



rtoo 

NOPERR 
NOUEV 
NOUCO 
NOUOO 



010000 
011366 
011H56 
081140 
001154 
002332 
001156 



ONCEE 001170 



OR = 0002X 
OUTBUF 027466 



PC 



=X000007 



00 



pcm 

PGE 

PGTRflP 00%76 
PIP = 020000 
PS = 1 77776 
PS! = i?7776 
PTOOrC 026472 
OQ : 000001 



RBIT = 104444 
RDLIN 3 1QM412 
ROOCT = 104410 




129HI 

195S 
23281 
3506 
4083a 
8451 
2402 
2434 
1937 
8631 
%7 
8641 
4466« 
869t 
1768 
18S1« 
2074* 
2618« 

4156« 
5087« 

8431 
2740 
51131 

7611 
3503« 
4366« 
4550* 

7851 
844t 
14C£ 
8491 
7491 



14311 
23711 
2815 
936 
942 

'm. 



1307 

13571 

lM3i 

19631 

2371 

35101 

2426 
24411 
2439 
1941 

1001 
42S8« 
4526 
9X« 



3180« 
3611« 

4J 



2744 
1937* 



42 
4563« 
5145* 
41611 

14741 



5061 
10931 
13141 
1460t 
" )• 



4873 
49471 

m 



REPTl 001206 



4041» 
8761 




13081 

1363 
1435I 
2012 
2375 1 
3574 



2442 
1952 

1020 
4266 

983« 
1777» 
1899* 

1^: 

3240 

3614« 

4189* 



NIO 
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1339^ 



1314 


13151 


1327 


13281 


1333 


1334K 




1 ^71 

IJr i 


i J/ C* 








1460 


14641 


1479 


14831 


1657 


1661t 


20161 


2062 


20661 


2169 


21731 


2222 


2446 


24501 


2691 


26951 


2917 


29211 




3(i?4 




3676 




371S 


2445 1 












1956 


41871 










102611 


4183 






4305 




4277* 


4282« 


4289« 


4291* 


4326 



3107 



13401 


1346 


13471 


14Q7 


1408t 


I'^ig 


18361 


1919 


19231 


2274 


227B» 


2324 


31111 


3306 


3310i 


3974 


39781 


407q 



4451* 4458» 4460* HMbH* 



993 
1779* 
19S6« 
2179* 
2703» 
3242» 
3617* 
4250 




2897 3156 



1941» 

4^^ 
4574* 
5151« 
4162« 



1952ft 
4197ft 
4372ft 
4612ft 
5166ft 
4172 



5065 

UHHt 

13271 

14791 

26911 

3231 

49481 



1527ft 
172b« 
2115ft 

)ll« 
1ft 
ift 
410Sft 
16%» 



5083 

11651 

13331 

16571 

29171 

3425 



1547ft 
1733* 
2120ft 

5Z87ft 
3027ft 

3280ft 
3815ft 
4116* 
1750ft 



S087t 
liTMJ 

3107* 
4%ll 



1556ft 
1749ft 
2130ft 
279^ft 

3373ft 
3832ft 
4120» 
1757ft 



1008 

2441 
2824 

3S1« 
3734* 
4256 



1026ft 
lB47ft 
1947* 
2444ft 
2e26ft 
3374ft 
3781ft 



1494* 

lift 
3ft 
3434 
3868ft 
4479 



1631 

i& 

2509ft 

2929* 

3436ft 

3879 

4488 



lb33« 

1874ft 

2007 

25%« 

2978* 

3586* 

3881 

4506 



1636* 

1879ft 

2009* 

2607 

3039 

3593 

3886* 

4513 



1672* 

1881* 

2011ft 

2609 

3ff"»l* 

3601* 

3891* 

4535 



750 1033ft 1098ft 1467ft 3732ft 



12031 
13461 

3§06l 



1560ft 
1789ft 

4^1* 
1799* 



12191 
13561 
19591 
35061 



1569* 
1800* 
2S08ft 

3398ft 
3917ft 
4560* 
2811* 



12311 
13631 
20121 
35741 




12401 
13711 
20621 
36241 



1583* 
1811* 
2534* 

46%* 
2831* 



12561 
1379t 
21691 
36761 



1617* 
2040* 
2543* 
2868* 
3189* 
3432* 
3999* 
4996* 
3026* 



1270i 
13951 
2222i 
37181 



1619* 
2045* 
2560* 
2898* 
3204* 
3442* 
4007* 
5001* 
3042 



12771 
14071 
22741 
39741 



1648* 
2085* 
2569* 
2906* 
3213* 
3464* 
4C15* 
5155* 
3046* 



16731 
1889* 
202S* 
2614* 
3123* 
3605* 
3892* 
4537 



3160 


3351 


3355 


3525 


3555 


3558 


3637 


3993 


Srib 


1956ft 
4315ft 
4374ft 
4626ft 


1991ft 
4333ft 
4376ft 
4639ft 


1998ft 
4350ft 
4378ft 
4652ft 


2005ft 
4352ft 
4380ft 
4660ft 


2620* 
4356* 
4382* 
4764* 


2828ft 
4358ft 
4384ft 
4941* 


3043* 
4360* 
4386* 
4985* 


3303* 
4362* 
4468* 
4997* 


3499* 
4364* 
4529* 
5111* 



12931 
14191 
23241 
40791 



1650* 
2095* 
2640* 
2977* 
3228* 
3474* 
4032* 
5162* 
3227* 



1 X<*SC8 



Pi J CROSS 




RSAS 



m 

OOlllb 



RSW 001 IQb 



Rsaw 

RSCSl 



RSCS2 



RSCS2B 
RSOA 



001134 

oonos 



001136 
001110 



1^ Siii 



RSLA 



00112b 
001114 



001120 
001 124 



RSVCC 001 U 
RSMC 001 1( 



is 



g^cOOOOgO 
sxOKDOl 



R2 s%000002 



RSH-ftS03 fIftlMTENflNCE 
REFERENCE TRBLE - USER S' 

4464* 4486* 



%2 
3b37« 













Iftl 
2481* 



DIAGNOSTIC 
44S0 45091 



9177 

llQ2ft 
1421* 
37b4i 

:3qo« 
4ioe« 
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45111 4515 4593t 45%t 4W)M %HH* 



1090 

1119 
1423 
39931 

1114 

1391 

21Ui 

2366 

3527* 

4103 



1974 

12061 
14261 
41001 



1993 20551 2056 2iS2« 2163 23%« 242Z 




1207 
1427 
41151 

1154 

1475 

21921 

241? 

3SH6 

41171 



lltti 1141 
14091 1411 
35261 



124H1 1245 
14141 1415 




12101 1211 
24921 27401 
41401 5040 



2206 
24941 
35981 
4118 





12141 1215 
29611 31561 



1157'' li§8 ^^^4. 
1861ft 19Si 19491 19e2< 



2219 



>i 



1046 10491 10991 
1190 11931 1194 
1 2410 2426 



2_ . 
3659 3672 



3970 



13:9 13221 
1950 19721 
3495 



1728 17H0 

13591 ^ 1360 

34121 40111 

44321 44731 



2257 



4123 41421 4143 



UQll 
11971 
24301 

^91 
39911 



1323 



1752 

13651 
40121 
4493 



1249 12521 
2682 27411 _ 
1 39921 40971 41131 



12241 
33511 



11661 

19851 

2270 

29631 

3700 

4150 



11071 
11981 
3537 



12991 
23361 
5053 



13291 

21% 

3619 



1366 



12621 
29621 
41381 



1225 
3525« 



1169* 

20351 

2290* 

3096 

3710 

4978 



11091 

1199 

3 5 6 6 



130L} 
2390* 



4056 4064 4236 



1330 
2215 
3652 



1765 1806 



13731 
42191 
4516 



1263 
3101 



4870 


46741 


48851 


48871 




489J 


16071 

1907 
2625 


1- 

27161 


1911 
27191 


16371 
17831 
1913 
27201 


1^ 

1915 
27cSi 


IbMl 

2474* 
2729* 



DERSCS.Pil 



R3 



:XOOQ003 



RS =xOOOOOH 
R5 sxOOOOOS 



SftVEE OOllTH 
SC = 100000 
SCOPE = i04HO0 



SP ='4X)0Q0b 

SP«SS = iWSb 
5TTEST OOSOlb 
9« = 177570 



5U10 
sun 
»12 
SU13 

sum 

5U15 



I 002000 

= oiqSoS 



I'^l I • I 



I. I i • I 



1 1 1 1 1 




C^OSS ^FEREnCE ^ftBL? - USER SYWOLS 



757i 



9H3« 
3757 
%71 
2S8S« 
3050« 
39%i 
%7b» 
Hil6« 
2827« 




Wit 



1712 




4309 




3733« 
4e43« 



41tt 



S153I 



39Kt 
4984* 
3169 

991 




42051 



10021 4157 
43131 



w 
It 



4274 
4687 

30% 

1177 
1339 
1835 
3110 



4225 

5006« 

3364 

1012 



4742t 



Cll 
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44401 

4908« 
31^» 

1203 
13% 
1922 
3309 




4441 
46%» 
4909 
3245 

1219 
1356 



45841 
%97 
4926« 
33011 

1231 
1363 
2015 
3577 



4585 
469ii 
51541 
3329* 

1240 
1371 
2065 
3627 



4837 

Wlf 

46481 
4789 
51601 
35011 

1256 
1382 
2172 
3679 




4345 

1270 
1395 
2225 
3721 



32H5t 



Jii 
4990* 




44981 
49951 
29541 
4585* 

30241 



%72 
47971 



1277 
1407 
2277 
3977 



3c 

H835 
499. • 

2727* 
316Q1 
40101 
4499* 

2955 
4607* 

3Q2S1 
39031 
%73i 
47991 



1293 
1419 
2327 
4082 



42261 
51171 
5771 

2904 



H2291 
4966t 
4086 



4237 42381 42411 43191 43371 4H9bi 



4163 4708 4710 4712 4723 4751 



•^^ircEc-n-oePsc-s Rsii-Rsoa fwiNiENPNCE nooe diagmostic 

OCTSCS.Pii CROSS REFEREf*C£ TftBLE - USER SYHBOLS 



^TI3 

^STIM 

TST15 

TSTlb 

TST17 

TSli 

TST20 

TST21 



J. 



Q0355M 




OtNO?4 

00HO72 
OONiX 
OOSlSb 
OCNBIM 

00H32M 
QOH370 

00%2Q 

003112 
QObTMM 
Q0713H 
007M7b 



OKSlb 

OIL 

0031MO 

OlllMM 
OUHSb 

013344 

OlSbTH 
Olbil4 



8 



m 

01b7% 

'77% 




OOSbOO 
104402 



12701 
12771 
12S31 
13071 
13141 
10%i 

13391 
13%1 
135bl 
13831 
13711 
13828 
11471 
13S51 
14071 
141S1 
14341 

i^: 

IttOl 
18351 
UbSl 
19221 
19b2l 

Iks! 

22771 

!^! 

23741 
24491 

35771 
12031 




995 
2251 
M177 
4373 
4918 
50b2 



DU 
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oeRsca.Pii CROSS rzfere'CE '»«le — user ?iTeoLS 



TVPEO r. IQHMCH 

TYPES = iO»H06 
UNCflP QOUbb 
IKITSV ggU&4 



JMNUM 



WCRC 



UORKO 

UORKM 
UORKS 
MOfBCb 

X8IT s 

XXOR 

ZEROrC 



b2 



040000 

001214 
001216 




001230 
001232 

IW 
IKMl'- 
004514 
030564 



.CUOO 0220% 

.CLKDl 021772 

.cum 

-CLKRl 

.CLflOK 

.DSCK gi454 

.G£TSP KS710 

HLT 024516 

<.^CT 02%52 




4065 



1086 






1^" 

1320 
1416 
18S8t 
2306 



4%8I 

49%l 
47511 
47741 



S020 



It 

%0 

956 
1400 

1143 
3297 




S023 

984 
963 
979« 

1441 

1247 
3300 



4635 
%11 



4135« 
462Hi 

4600« 
43HH« 
5100« 
32241 

50% 

5ose« 

5103« 
46561 

1142 
1238 

ir 

S3e2 



41481 

47581 



5047 
50801 



|029 

1004* 
977» 
986 

24X 

1251 
3491 



1366« 
1948* 

4634« 

%13« 
4345 
51Q2« 
3418* 



5108« 
5105* 



7921 

1061 
1155 
12% 

\Wi 

1990 

2353 

2911 

36% 

4151 

4763 

4912 

5048t 

5084 



Ell 



5033 

1010* 
984 
997 

2437 

1255 
3494 



1367» 
1979* 

2912 
4191 
4637» 

%16« 
4348« 
5104« 
4264* 



5106 



IC 
1159 
1250 
1344 
1456 
1997 
2354t 

4165 

47641 

4918 



(732) 


04-OCT- 


■7b 12:56 


PPGE 


136 






5037 


50M4 


5049 


5054 


5059 


5064 


5071 


49%l 


5097 


5107 










2055 




1994 










2162 


3523 










1006* 


1011* 


1014 


1C34 


1049 


1099 


■ • f ^ 

1113 


3539 


3566 


4%9 










1276 


1413 


1417 


2681 


2664 


coiri 


2667 


3497 


3Sbe 


J663 


j9s3 


j9bd 




ii 1 1 n 



1368 

19^* 

3048 

4195 

%51« 



1163 
1254 
1354 
1476 
2004 
2369 



41661 

4^1 
50531 

5090 



1374* 
2394* 

4656 



1375* 1376 
2401* 2591* 



4S4?» 
4656 



4977* 



1439* 
2611* 

4960* 



1*^* 

2615* 

3887* 

4498 

4981 



4627* 46X* %4C« %43* %51 



1171 
1265 

2060 
2414 
3299 
37U 
4172 
4774 
5018 

iolii 



1181 
1275 
1369 
1655 
2167 
2418 
3493 
3715 
4177 
4775 
5021 
50581 
5110 



1%9« 
2616* 

5140 



4269 4283* 4438 4448* 4452* 4%lft 5118* 



9591 


982 


995 


1017 


1091 


nil 


1115 


1120 


1191 


1195 


1200 


1208 


1283 


1287 


1291 


1302 


1377 


1388 


1392 


14{N 


1699 


1866 


1868 


18891 


2201 


2220 


2252 


22531 


2423 


2427 


2443 


2683 


J*! JO 


34991 


3551 


3570 


3962 


3965 


3966 


3971 


4190 


42121 


4351 


4684 


4784 




4807 


4812 


50221 




5031 


50321 


5062 


50631 


5069 


50701 


51111 


51121 


51131 


5142 



5016 5038 5040 5045 5050 5055 5060 5066* 5067 5072 5077 
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AiLlP 
.KIT 

.ncu$ 

.fCLKl 

.rftCK 
.nRCu 



025214 



.mit 
.mwr 

.OVER 

.POICR 

.POUUP 

.PR 

.PRF 

.PRL 

.PTIT 

.PUVEC 

.OQ. 

.RDOCT 

.sftvRb 

.SCOPE 
SPPSS 




0247% 




.TBIT 

.TRflP 

.TRP 

.TYPE 

•TYPEB 

.TYPEO 

-TYPES 

.XBIT 



021064 
025470 
02S506 
024166 



Q2%74 
021502 



4 

47941 
4782 

mi 

49551 

48681 
4839« 
47081 
4966 
4719 

7181 
4166 
41721 

924 
4940 
%71l 
47811 
47831 
47851 
42%l 



48581 

4722 
4%4 




49371 
49411 
4944 

4945 
49% 
4956 



4728 47351 4772 



4853 



4840* 
49441 
M9571 



48611 



47301 
726 
4751 



4786« 4791 4795 4805« 4806 4809« 4811 4815 48221 



48621 
49451 
49581 



49%1 49471 49481 49491 4950i 49511 49521 49531 
49591 4%01 4%11 49621 49631 4%41 49651 49661 



49541 
49671 



4738 
727 
4755 



728 729 730 731 732 733 734 4163 
4768 



4164 



:ftC€:-.i XRSC-B RSii-RiC3 flPINTENAMCE MODE DIAGNOSTIC 
CRSCB.PU COSS REFERENCE TASLE — :ifiCRO NAMES 



Gil 
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I "CUTST 



XTIiX 
POP 

P»?IN" 



PUSH 
SCOPE. 



SET 

TYPflOR 
TYPBIT 
TYPCW 
TYPOeC 
TYPLIN 
TYPOCS 
TYPOCT 

TYPTXT 



SCPTCH 
SCffTAG 

loorc 

KQUAT 




I SSETUP 

irrpE 

ITYPEA 

ITrPEO 



11 

130^* 
1H7<3 
3iC7 
II 
It 
II 
II 
2201 
4757 
50E>9 
II 
II 
131MI 
lb57l 

II 
II 
II 
II 
II 
II 
II 

5060 
II 

2201 

5021 

5142 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

4S30I 

4«7 
II 
II 
II 
II 
II 
11 
II 
II 



7181 
7181 

1314 
1£>57 
330fe 



7781 
7781 

22S2 
47B3 

7781 
102^1 
13271 
18321 

^' 

4956 

7781 
7781 
7781 
7781 

^« 

7781 

5065 



502b 
5148 
7181 
7181 
7181 
7181 
7181 

7181 
7181 



7181 
7181 
7181 
4943 
4458 
7181 

7181 
7181 
7181 



1332 
350€. 



9% 

4761 
5143 



23 

5030 

5164 
734 
781 

4158 
747 

47M3 

4775 
4823 



4900 
4863 
4701 
454H 
4959 
919 

722 
4930 
4661 



1<31S 
3574 



1144 
133? 
195S 
3624 



1165 
1346 
2012 
3676 



1174 
1356 
2062 
3719 



4718 


4721 


4816 


4847 


4892 


935 


941 


958 


982 


995 


2306 


2353 


2443 


2911 


3498 


4855 


4897 


4917 
5090 


5018 


5021 


5079 


5084 


4^78 


5142 


4715 


4787 


4833 




I093I 


11441 


11651 


11741 


12031 


13331 


13391 


13461 


13561 


13631 


19191 


19591 


20121 


20621 


21691 


35741 


36241 


36761 


37181 


39741 


4944 


4945 


4946 


4947 


4948 


4959 


4%0 


4961 


4962 


4963 



5149 



?91 



2; 
5034 



5156 

2?4§ 
5042 



5047 



3^ 
SOSl 



m 

2169 
3974 



1017 
3656 
5027 
5148 

12191 

13711 

22221 

4Q79I 

4949 

4%4 



5^ 
5057 



4945 
4960 



4946 
4%1 



4947 
4962 



4948 
4963 



4949 
4%4 



1 



222c 
407« 



1866 
3670 
5031 
5164 

12311 
13791 
22741 



m 

2274 



5035 



12401 
139S1 
23241 



2324 2371 



1897 1977 
4147 4165 
5042 5047 



12701 
14191 



23711 24%1 



2446 



5052 



12771 
14311 
26911 



1277 
1431 
2691 



1997 
4190 
5057 



12931 
14601 
29171 



Ij 
2917 



4351 
5062 



13071 
14791 
31071 



4950 
4%5 


4951 
4966 


4952 


4953 


4954 


4955 


4956 






5053 


5058 


5063 


5070 


5075 


5062 


1888 
4129 
5069 


1897 
4147 
5074 


1977 
4176 
5079 


1990 
4190 
5084 


1997 
4351 
5090 


2004 
5018 
5110 



4950 
4965 



4951 
4966 



4952 4953 4954 4955 4956 



i«If€eC-iI-0£RSC-b RS11-RS03 flAINTENftNCE MODE DIflCNOSTIC 
OCRSCa.Pll CROSS REFERENCE TABLE — PERMflfCNT SYMBOLS 



Hll 

flACYli 27(732) 



04-0CT-7b 12:5b PAGE 141 



flSL 
BCC 
BCS 
KQ 



8GT 

BHIS 

BIC 



BICP 



BIS8 

en 



a.os 
at' 

BUI 
SHE 



lOOM 
1230 

K 



108S 
1191 
12S1 
1412 



2H23 
329S 
36b4 
40b5 
454t) 
4804 

5oes 

4728 
4554 
7M2 
1847 



SOU 
4S14 

73S 
1947 
2S28 
3614 
4328 
%lb 
4806 

931 
1775 
3240 
H25fc 
4513 
4795 

945 
4881 
4104 

l7ol 
2399 
2773 
3lb4 
3536 
'^Ife 
4268 
4510 



12S8 



1302 
1416 
lb99 
1887 



2427 
3490 
3669 
41% 
4582 
4807 
5131 
4879 

928 
1874 



44' 



W4 

4332 
4624 

980 
1848 
3327 
4260 
4535 
5003 
4540 

4119 
990 

1734 
2442 
2797 
3190 
3594 
4042 
4270 
4516 



929 
1881 



984 
1931 
3434 
4267 
4537 



454; 
4979 



i: 

2823 
3214 
3613 
4087 
M272 
4520 



4427 
1639 
4273 
4991 



4471 
1782 
4319 
5006 



1902 
4337 
5126 



3302 
985 
1126 
I2l6 
1331 
1451 

1^ 
17 



2883 
3541 

3705 
4447 
4629 
5004 



2623 
4347 
5127 



2832 
4392 
5134 



3047 
4426 



3244 
4440 



3438 
4470 



3901 
4496 



3502 


35% 


3752 






988 


994 


1047 


1051 


1056 




1137 


1142 


1155 


1159 


1227 


1238 


1246 


1250 


1254 


1337 


1344 


1354 


1361 


1369 


1456 


1476 


1509 


1541 


1604 


1763 


1767 


1769 


1787 


1797 


1910 


1912 


1914 


1916 


1936 


2060 


iili 


m 




iki 


23p 




1^ 


2686 


2889 


2901 


2903 


2907 


3547 


3551 


3556 


3570 


3600 


3711 


3715 


3962 


3965 


3968 


4455 


4476 


4480 


4482 


4489 


4636 


4642 


4647 


4678 


4709 


5041 


5046 


5051 


5056 


5061 



930 


983 


1000 


1352 


1891 


1899 


1926 


1943 


^4^ 




4^2 


^ 


1398 




1441 


1494 


2074 


cUob 


2131 


2411 


^ 


3161 


m 




4472 


4477 


4478 


4487 


4637 


%43 


%59 


51^7 


991 


993 




1006 


1980 


2007 




2426 


3526 


3593 


3612 


3879 


4271 


4278 


4292 


4345 


4581 


4594 


4602 


4622 


5040 


5045 


5050 


5055 


4605 









1367 
1958 
4r 



1636 
2444 
3320 
4114 
4492 



4161 


4220 


4226 


4521 


4649 


469? 


1067 


1073 


1079 


1171 


1181 


lies 


1275 


1283 


1287 


1388 


1392 


140M 


1630 


1632 


1643 


1820 


1827 


1865 


1951 


1955 


1976 






|220 




|216 




3102 


3105 


32% 


3620 


3655 


3660 


4054 


4057 


4062 


4507 


4514 


4527 


4726 


4738 


4752 


5073 


5078 


5083 



1375 
2011 
4254 
4573 



167 



3356 
4139 
4498 



1633 


1673 


1779 


1780 


1704 


1795 


2179 


2284 


2619 


2703 


2929 


3124 




4263 


4295 


4330 


44M<3 


4456 




4627 


4640 


%57 


%58 


%% 


1777 


1801 


1870 


1879 


1889 


18% 


25% 


2614 


2618 


2702 


2763 


2826 


3374 


3436 


3539 


3568 


3601 


3606 


4156 


4189 


4275 


4294 


4311 


4314 


4504 


4505 


4512 


4517 


4528 


4544 



1012 


1078 


1114 


1131 


1136 


1360 


1631 


1768 


2441 


2607 


2609 


2688 


2824 


2904 


3039 


31X 


3361 


4086 


4145 
4434 


4163 


4180 


4187 


42% 


4250 


4444 


4446 


4475 


4479 


4488 


4502 


4506 


4635 


4674 


4708 


4712 


4723 


4751 


4755 


4768 


5060 


5067 


5072 


5077 


5082 


5068 







m 


1009 
1790 


1013 
1812 


1446 
1849 


1471 
1932 




i§08 


2519 


2544 


2570 


m 




2612 


2617 


2825 


2869 


2905 


2988 


3013 


3038 


3239 


3241 


3261 


3328 


3342 


3348 


3359 


3759 


3791 


3816 


3842 


3860 


3882 


3884 


4093 


4106 


4121 


4137 


4164 


4181 


4188 


4279 


4293 


4306 


4309 


4318 


4336 


4346 


4536 


4538 


4548 


4556 


4560 


4569 


4572 



1570 
20% 



4228 
4439 
4603 





1620 


J 647 


1651 




2109 


2121 


2141 




2b89 


2731 


2747 




3131 


3147 


3153 


3406 


3433 


3435 


3475 


3907 


3927 


4000 


4014 


4240 


4251 


4257 


4261 


4445 


4485 


4491 


449S 


4645 


4675 


4680 


4686 
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CLC 
CLR 



CLR6 
Of 



DEC 



EMT 
HALT 

INC 
IHC9 

jrp 

JSP 
♦10V 



%9M 

F109 

^ 

2728 
H450 
48S9 
1223 

417S 
4621 
1399 
944 
1184 
IJOl 
1443 
17b2 
1911 
220b 
2431 
3S55 
3970 



952 

1811 
27Mb 
3189 
3941 
4484 
748 
735 
975 
4730 
73b 
4157 
1937 
43iS 
019 
970 
1038 
UOb 
1197 
1272 
1385 
1453 
1848 
1785 
1887 
1964 
2115 
2301 
2437 
2589 



4713 
5123 

2837 
4457 
4890 
1281 
927 
1875 
2947 
4255 
4834 
47 



1190 
1319 
1450 
1788 
1913 
2211 
2885 
3589 
4053 
4547 
%79 
973 
2045 

3213 
3883 
4509 

959 
1008 
4735 

740 
4170 
1941 
4333 

920 

972 
1037 
11(57 
1202 
1281 
1388 
1454 
1852 
1785 
1886 
1965 
2130 
2302 
2459 
2590 



'If 'I'l 

1019 
1739 

4182 

'*92 



4787 
1784 



4183 

ir 



977 978 



1038 
1106 
1208 
1265 
1373 
1485 
1853 
1794 
1875 
1988 
2182 
2338 
2%1 
2591 



1039 
1109 
1210 
1289 
1374 
1488 
1889 
1799 
1878 
1987 
2184 
2339 
2474 
2815 



4769 

5147 

IB 

3052 
4558 
4983 
4280 
1011 

§151 
4289 
4874 
4814 
10% 
1207 
1338 
1475 
1808 
1954 
2257 
2902 
3854 
4227 

mIIb 
1527 
2120 



4841 
2400 

1021 
4772 
1991 
4612 



1040 
1113 

]^ 

1385 
1467 
1717 
1800 
1864 
1993 
2185 
2349 
2476 
2822 



47% 

5183 

3249 
4561 
5024 
4599 
1169 
2346 
3162 
4304 
4970 
4924 
1050 
1211 
1353 
1603 
1819 
1975 
2282 
2908 
3859 
4239 
45S8 
4i80 



4810 

4689 
1806 
3443 
4809 
5152 
4993 
1198 
2395 
3224 
4443 
4971 



3999 
4995 

4858 
4S34 

1473 
4858 
1996 
4828 



4013 
5001 



5025 



1041 
1152 

IIP 

1397 
1488 
1718 
1804 
1865 
2000 
2192 
2350 
2481 
2824 



4812 4848 4918 4923 49% 5002 



1064 
1226 
1376 
1829 
1884 
1995 
2303 
3098 
3872 
4335 

r 



lis 

4015 
5108 



4754 4845 



1802 
5085 
2820 
4784 
943 
010 



15 
225 
309 
402 
518 

^ 
Q07 

933 

2031 

2197 

2394 

2485 

2627 



3754 
4690 

5135 
1273 
2475 
3346 
4458 
5011 



4980 

1917 

2828 
5139 
9% 
1014 
1099 
1181 
1235 
1318 
1409 
1547 
1729 
1817 
1934 
2034 
2235 
23% 
2488 
2840 



1778 
3%6 
4714 



1310 
2477 
3357 
4484 
5012 

1141 
1249 
1391 

1888 



1781 
4111 
4719 



1342 
2710 
3418 
4525 
5099 



1983 
4149 
4722 



1359 
2719 
3747 
4588 
5118 



2403 
4276 
4782 



1437 
2721 
3749 
4596 
5121 

1182 
1262 
1415 



2321 
3295 
3700 
4490 
4720 



1 



3540 
3%1 
4519 
5140 



5017 



2439 
4329 
4784 



1448 
2745 
4028 
4808 



1170 
12% 
1423 
1742 
1907 



4105 
5137 



2010 2690 

3043 3303 
5145 5151 
954 955 
1018 1027 
1100 1101 
1188 1183 
1244 1248 
1329 1335 
1421 14M 
1580 1574 
1740 1741 
1818 1824 
1948 1949 
2040 
2247 
2405 
2493 
2720 



1701 
2818 



4120 
5180 



4539 
51% 

1757 
2649 

■■3 



5029 



2482 
43"*'- 
«793 



1548 
2808 
4178 
%10 



1180 
1290 
1427 
1754 
1909 

3550 
3%7 
4542 



2730 



3504 
3503 



1033 
1103 
1187 
1280 
1350 
1440 
1617 
17S0 

:%i 

1974 
2065 
2269 
»10 



2727 



4263 



4068 

3896 

982 
1034 
1104 
1189 
1282 
1351 
1442 
1640 
1752 
1882 
1979 
2108 
2290 
2430 
2534 
2728 



ll< 
4%1 



4131 

4188 

983 
1035 
1105 
1193 
1283 
1358 
1449 
1641 
1753 
1883 
1962 
2110 
2297 
2438 
2580 
2729 
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novB 

NOP 

RESET 

ROL 



ROLB 

ROR 

RTI 

RTS 

SEC 

sue 

TRflP 

TST 



TSTB 
-ftSCIZ 



.BLKfi 
.BUM 
.ENAfiL 
.EfC 

.ENDC 



5112 
718 

920 

1307 



<1900 

3681 
39S7 
4101 

^ 

4500 
4649 
4731 
4831 
4851 



5116 
5157 
1390 
4813 
3954 



5113 



926 
1314 



1^^ 



3439 
3567 

JOOC 

3996 

4102 
42' -4 
M' .3 

''aUl 
4651 
4732 
4J 



4926 
5043 
5117 

1410 
4876 
3973 

1304 
4460 
4994 



2744 
28% 



)121 
3218 
3345 
3440 
3587 
3748 
3863 
4002 
4113 
4225 
4344 
4511 
4656 
4736 
48 



4937 
5048 
5119 

1414 
4913 
4153 

3401 



2787 
28S8 
3003 
3143 
3227 
3352 
3464 
3597 
3755 
3897 
4008 
4116 
4234 
4391 
4580 
4672 
4758 
4835 
4868 
4941 
5058 
5124 



2801 
2899 
30ib 
314H 
3228 
33S3 
3522 
3598 
3756 
3900 
4009 
4117 
4236 
4425 
4583 
4673 
4761 
4836 
4869 
4968 
5063 
5125 



1422 
4920 



2479 
4466 
5094 



1426 1973 



2723 

m 



2949 
4601 
5101 



SB02 
2910 
3017 
3148 
3243 
3354 
3523 
3637 
3757 
3902 
4010 
4135 
4237 
4432 
4584 
4676 
4781 
4837 
4870 
4969 
5070 
5128 

1994 



3301 
4607 
5102 



2809 
2912 
3024 
3149 
3245 
3355 
352f 
3638 
3762 
3903 
4011 
4138 
4246 
4441 
4585 
4691 
4788 
4838 
4871 
4974 
5075 
5129 



2811 
293b 
302b 
3150 
324b 
3373 
3526 
3645 
3763 
3905 
4012 
4140 
4253 
4448 
4593 
4697 
4789 
4839 
4872 
4990 
5080 
5132 



2812 
2944 
3027 
3156 
3248 
3398 
3527 
3652 
3764 
3917 
4032 
4141 
4264 
4452 
45% 
4698 
4790 
4840 
4875 
4992 
5085 
5133 



2827 
294b 
3042 
3157 
3270 
3411 
3532 
3653 
3765 
3985 
4089 
4142 
4266 
4%9 
4597 
%99 
4791 
4843 
4691 
4996 
5091 
5143 



2830 

2951 

3045 

3158 

3316 

3412 

3537 

3693 

3766 

3991 

4091 

4166 

4274 

4473 

4611 

4715 

4816 

4847 

4692 

5019 

5092 

5149 



2831 

2953 

30% 

3159 

3329 

3419 

3538 

37X 

3780 

3992 

4097 

4191 

4313 

4474 

%17 

471b 

4817 

4648 

4893 

5022 

50% 

5153 



2425 4681 



3501 



4235 


4242 


4265 


4284 


42% 


4320 


4338 


4733 


4740 


4771 


4620 


4695 


4927 


4972 


4356 


4358 


4360 


4362 


4364 


4366 


4368 


43ft 


4529 


4550 


4563 


4574 


4652 


4660 


cm 


3750 








3247 


3420 


2810 

uouc 
Trra 


2835 


3025 


3050 


3226 




4947 


4946 


4949 


4950 


4951 


4960 


4%1 


4962 


4963 


4%4 


4965 


4966 


1072 
2266 


1090 
2317 


1119 
2364 






1274 
2679 


1311 
2682 


4108 


4123 


4150 


4269 


4305 


4308 


4326 


^ 


5016 

>^ 


4688 


4725 


4803 


4606 


4911 


983 


9% 


1016 


1667 


1689 


1898 


1978 




3499 


3657 


3671 


4131 


4148 
4408 


4166 




4400 


4402 


4404 


4406 


4410 




4899 


4919 
5091 


5019 


5022 


5026 


5032 




5065 


5111 


5143 


5149 


5165 



1032 
1327 



10% 
1333 



1147 
1339 



1165 
1346 



1177 
1356 



1203 
1363 



1219 
1371 



3595 
4797 
5104 



4394 
4975 
4370 
4985 

3441 
4952 

1343 
2885 
4438 

4978 
1991 
4178 
4412 
5036 



1231 
1382 



4682 


4687 


4729 


4760 


3751 


4281 


4282 


4290 


4799 


4801 


4885 


4866 


5105 


5136 






4428 


4433 


4453 


4462 


5005 


5007 


5013 




4372 


4374 


4376 


4378 


4997 


5111 


5166 




3904 


4759 


4938 




4953 


4954 


4955 


4956 


1508 


1540 


1935 


1950 


3101 


3298 


3492 


3619 


4526 


4614 


4626 


%41 


1998 


2005 


2202 


2253 


4191 


4199 


4205 


4352 


4414 


4416 


4417 


4418 


5043 


5048 


5053 


5058 



1240 
1395 



1256 
1407 



1270 
1419 



1277 
1434 
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Kll 

HftCYli 27(732) 



tVEM 



IF 



IFF 



.IIP 

.IRP 
.LIST 



.NCALL 



.rtiST 



• PftGfc" 

.R£f1 

.REPT 



1%3 
2S2Q 
47m 
49S8 
4%3 

iW. 

5075 
7hi 
1293 
1460 
2S17 
47m 
H947 
4%2 
S20 
4949 
4%H 
725 
4775 
H71S 
1 

1146 
1270 
1340 
1419 
1919 
2222 

3b57 
4352 
4951 
49b6 

soes 
1 

718 

1307 
1479 
3107 
1 

1148 
1270 
1340 
1419 
1919 
2222 

tsl 

4352 
4951 
4966 
5085 

7% 
1 

735 



1680 
3309 
4757 
4950 
4%5 

959 
2444 
4899 
5085 

926 
1314 
1657 



1835 
3SC9 
4765 
4951 
4966 
983 

4919 
5091 
1029 
1327 
1832 



1922 
3577 
4773 
4952 
4%7 
9% 
3499 
5019 
5111 
1093 
1333 
1919 



4? 
4949 
4%4 

4170 
4951 



727 

4721 
735 
1166 
1277 
1347 
1431 
19S9 
22S3 



4764 
4950 
4%5 
4713 
4952 

728 

4788 
778 
1174 

1435 



1962 
3627 
4839 
4953 



5143 
1144 
1339 
1959 



§6^6 ^ 



4764 
4953 
5019 
5111 



5143 
1093 



4; 
4951 
4966 
4751 
4953 

729 

4816 
936 

1178 
1293 
1357 

2278 
07 
_ 18 
4999 
4955 
5026 
5149 

1144 
1339 
1959 



}^ 

1347 
1431 
1959 
2253 



1174 
1278 
1356 
1435 
1963 
2274 
2921 



4764 
4953 
5019 
5111 
4701 



4856 
4954 
5022 
5143 
4743 



1178 
1293 
1357 
1460 
1978 
2278 

% 

4899 
4955 
5028 
5149 
4775 



4952 

4768 
4954 

730 

4833 
^942 

1363 
1%4 
1991 
2307 
3111 
3722 
4919 
4956 
5032 
5165 

1165 
1346 
2012 
3676 
942 
1203 
1294 
1363 
1464 

2307 

4919 
4956 
5032 
5165 
4823 



2015 
3679 
4847 
4954 

1867 
3671 
5028 
5149 
1165 
13% 
2012 

41?^ 
4953 

4856 
4955 

731 



206S 
3721 
4856 
4955 

1689 
4131 
5032 
5165 
1174 
1356 
2062 



4954 

4910 
4956 

732 

4870 
983 
1219 
1308 
1371 



4930 
4957 
5036 



1174 
1356 
2062 
3718 
959 
1204 
1307 
1364 
1479 
1998 
2324 



4930 
4957 
5036 

4663 



2328 

m 

4943 

4958 
5043 



1203 
1363 
2169 
3974 
983 
1219 
1308 
1371 
1463 
2005 
2328 

m 

4943 

4958 
5043 



2172 
3977 
4857 
4956 

1896 
4148 
5036 

1203 
1363 
2169 
3974 
4656 
4955 

4930 
4957 

733 

4892 
996 
1220 
1314 
1372 
1657 
2012 
2354 
3499 
4079 
4944 
4959 
5048 



1219 
1371 
2222 
4079 
9% 
1220 
1314 
1372 
1657 
2012 
2354 
3499 
4079 
4944 
4959 
5048 



2225 
4082 
4910 
4957 

1978 
4166 
5043 

1219 
1371 
2222 
4079 
4909 
4956 

4943 
4958 

734 

4943 
1018 
1231 
1315 
1379 
1661 
2016 
2371 



4C 
4945 
4960 
5053 



1231 
1379 
2274 



1018 
1231 
1315 
1379 
1661 
2016 
2371 
3506 
4083 
4945 
4960 
5053 



12:56 


PAGE 


144 






2277 


2327 


2374 


2449 


2fe94 


4163 


4165 


41bb 


4171 


4712 


4930 


4944 


4945 


49H6 


49M'' 


UQCQ 

4'j58 




4toU 


4*Jbl 




1991 


1S98 


2005 


22C2 


22S3 


4178 


4191 


4212 


4352 


4758 


cnuo 
sUHd 


end 
bubo 


bUbo 


bUbJ 


bUrU 


1231 


1240 


1256 


1270 


1277 


1379 


1395 


1407 


1419 


1431 


2274 


2324 


2371 


cvfb 


2691 


4163 


4164 


4166 


4170 


4706 


4929 


4943 


4944 


49% 


49% 


UOC7 


UQCO 

4Tbo 


UOCQ 

Tib's 




4'Jbl 


4944 


4945 


4946 


4947 


4948 








liar 3 




4172 


4733 


4737 


4742 


4774 


1029 


1033 


1093 


1097 


1144 


1232 


1240 


1241 


1256 


1257 


1327 


1328 


1333 


1334 


1339 


1383 


1395 


13% 


1407 


1406 


1832 


1836 


1867 


1689 


1898 


2062 


2066 


2169 


2173 


2202 


2375 


2444 


cvfo 


2450 


2691 


3510 


3574 


3578 


3624 


3628 


4131 


4146 


4166 


4176 


4191 


49% 


4947 


4948 


4949 


4950 


4961 


4962 


4963 


4%4 


4965 


5058 


5063 


5070 


5075 


5060 



1240 


1256 


1270 


1277 


1293 


1395 


1407 


1419 


1431 


1460 


2324 


2371 


9UUC 
L i It) 


2691 


2917 


1029 


1033 


1093 


1097 


1144 




1240 


1241 


1256 


1257 




1328 


1333 


1334 


1339 


1383 


1395 


13% 


1407 


1406 


1632 


1836 


1867 


1689 


1698 


2062 


2066 


2169 


2173 


2202 


2375 


2444 




2450 


2691 


3510 


3574 


3578 


3624 


3628 


4131 


4146 


4166 


4178 


4191 


49% 


4947 


4948 


4949 


4950 


4%1 


4%2 


4963 


4%4 


W96S- 


5058 


5063 


5070 


5075 


5080 



4900 4930 



Lll 
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.SBTTL 1059 10<33 114M HTM 1379 1431 IHfeO 1479 1657 1832 1919 1959 2012 2062 2lb9 

2222 2274 2324 2371 244b 2691 2917 3107 3306 3506 3574 3b24 3676 3718 3974 

4079 4158 4661 4701 4743 4775 4823 4863 4900 4930 

.TITLE 718 
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